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PENNSYLVANIA COAL MINING. 
The accompanying illustrations, from photographs 
representing the work at the Bast colliery, nearPotts- 
ville. Pa., give a good idea of the great amount of 
handling and the very extensive plant necessary in 
connection with the operating of a large coal mine. 
Although the production of coal in the United States 
now amounts to about two hundred million tons 
annually, only about fifty million tons of this aggre- 
gate is anthracite, and comes almost exclusively from 
Pennsylvania, while mines yielding bituminous coal 
are pretty well scattered over the country. But few 
people, however, realize the great amount of labor re- 



quired to properly make the coal ready for market In 
the several sizes of lump, broken, egg or furnace, stove, 
nut, chestnut, pea, buckwheat, and the final culm, and 
to free the good coal from slate and stone. The total 
number of employes in and about the anthracite mines 
of Pennsylvania, according to the completed govern- 
ment statistics for 1893, was 132,944 men and boys, and 
their average working time for the year was 197 days. 
The mine furnishing the subject of our illustrations is 
in the West Mahanoy district, Schuylkill County, and 
is one of the mines of the system of the "Philadelphia 
and Reading Coal and Iron Company. 
In Fig. 1 is illustrated the clearing of the lump coal 



from the hoisting shute and the breaking up of the large 
masses by hand by means of picks directing the lumps 
into the breaker shutes with forked spades. In Pigs. 
2 and 3 nimble fingers are seen picking out slate orother 
stone from the cross boxes or slides. The slate being 
cast into small shutes in front of each pair of boys, de- 
scends into a longitudinal shute which carries it to 
the waste heap. When each charge of coal in the cross 
box has been cleared of slate it is dumped into a dis- 
charge shute on the opposite side of the picking trough 
by lifting a shutter, when a new charge is taken into 
the picking box from the feed shute on the other side. 
(Continued on page 201.) 




Fig. 1.-CLEABIN0 THE LTTUP COAL FSOM THE HOISTING SHUTE. 



Fig. 8.-ASS0BTING COAL-PICKING OUT SLATE. 




PENNSYLVANIA COAL MINING— BOYS PICKING COAL AT THE BAST COLLIEEY.-Fig. 2. 
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THE OPENING OF THE COTTON STATES AND 
INTEBNATIONAL EXPOSITION. 
Late in the afternoon of Wednesday, September 18, 
in the study of his private residence, at Buzzard's Bay, 
Mass., President Cleveland pressed the electric but- 
ton which set in motion tbe machinery of the great 
Southern Exposition, at Atlanta, Ga. A vast collec- 
tion of tbe products of the arts and sciences on a scale 
like this has at any time or place an intrinsic value as 
such ; but in the case of this Southern Exposition 
there are circumstances preceding and accompanying 
it that lift it above the level of the mere spectacular 
and invest it with a special historical significance and 
dignity. It marks the coming of age, the ripening into 
the full strength of robust manhood, of what has 
been aptly called "the new South." Thirty years ago, 
on these very grounds where these people have now 
gathered the fruits of their peaceful industries, they 
were locked in the embrace of one of the bloodiest 
battles of the civil war. The landscape gardener, as 
he smoothed out the green lawns that beautify the 
Exposition grounds, had to fill in many a rifle pit, from 
which the advance of General Sherman uyjon the 
doomed city of Atlanta had been contested with un- 
availing courage. From this battlefield, on these very 
grounds, may be traced the course of that successful 
campaign that ended in the liberation of the negro 
and the triumph of the Union. Atlanta, a mass of 
blackened ruins, was a type of the utter and hopeless 
chaos that prevailed through this Southern country 
but thirty years ago. 

The recovery has been very slow, but very sure. 
Political, economic and racial problems have been 
solved. Wearily, and amid heart-breaking discour- 
agements, this sorely stricken country has wrestled 
with obstacles that would have daunted a less daunt- 
less race. Prejudices and traditions that were old as 
the hills have been cast aside. The easy indolence, 
the patriarchal simplicity, of the old plantation life has 
been abandoned. The true dignity of labor, even 
labor of the hands, has been recognized ; and this 
great people, freed from the burden of slavery by the 
rude stroke of war, has of its own free will broken 
away from the traditions of the past, and has thrown 
itself into the strife of modern industrial competition, 
with a persistence, intelligence, and success to which 
the Atlanta Exposition is an imposing and eloquent 
witness. 

Thirty years ago, when Sherman set out on his fa- 
mous "march to the sea," he left the city of Atlanta 
a mass of blackened and smoking ruins. To-day the 
visitor will find a thriving city of 110,000 inhabitants, 
replete with every modern appliance for municipal 
well being, and boasting of a larger variety of manu- 
facturing interests than perhaps any other city in the 
United States. 

This Southern country is no longer merely the land 
of the cotton plant, the tobacco plant, and the sugar 
cane. Its vast natural mineral wealth is being rapidly 
developed. Coal and iron — those most potent factors 
in the work of building up a people in wealth and pop- 
ulation — are being mined in rapidly increasing quanti- 
ties. Large and expensive plants for the m.anufacture 
of iron and steel have been laid down. The extensive 
opening and development of the coal beds iias at- 
tracted manufacturers in a large variety of trades; and 
this to such an extent that the Southern manufac- 
tured goods are entering into successful competition 
in the markets of the North. 

The tide of immigration, which of late years has set 
steadily westward, is now trending to the South. 
The great cotton plantations embrace vast areas of 
land that are suitable for a more mixed and more 
profitable agriculture. This soil is rich, cheap, and 
favored with a climate much superior to that which 
obtains on the vast plains of Western America. The 
farmer of the far West is located at too great a dis- 
tance from the centers of population to be able to 
market his produce to the best advantage; and he is 
completely at the mercy of the particular railroad that 
happens to serve his district. The large, unoccupied, 
or practically unoccupied, lands of the South, on the 
other hand, are all well within reach of the larger 
cities ; and it is seldom that they are held in the grasp 
of an individual railroad monopoly. These facts are 
beginning to be realized. From the West and from 
the North the farmers are migrating in increasing 
numbers to try their fortunes in this favored country. 
The infusion of new blood is having a healthy and 
stimulating effect upon the people; and it is manifest 
in the social and commercial quickening of the whole 
of the Southern States. 

The inaugural exercises of the Exposition were on a 
scale that was worthy of the event; and, like the Ex- 
position itself, they were marked by features that gave 
them an interest that was more than spectacular; 
features that were the visible expression of deep, un- 
derlying principles which have long striven for ut- 
terance, and have at last found it in certain significant 
and never-to-be-forgotten events that figured in the 
programme of this remarkable day. The Atlanta 
Exposition will be recorded in the history of the South 
as the day of reconciliation between the whites and 



the negroes. It marks the close of a bitter and openly 
avowed racial war ; and inaugurates an era of fra- 
ternal toleration and mutual confidence that will 
consolidate and enrich the South in the years to come. 
In the parade that marched through streets that were 
gay with the stars and stripes a detachment of negro 
soldiers marched in procession with the citizen soldiers 
of Georgia and Louisiana. Later in the day a negro 
stood upon the platform of the auditorium, surrounded 
by the illustrious orators of the day, and with native 
eloquence pleaded for the recognition of his people, 
amid the united thunderous applause of his white and 
colored audience. 

Conspicuous among the many buildings of the Ex- 
position stands one that has been expressly built and 
set apart for the exhibit of the progress in the arts and 
sciences of the colored people. So that, just at a time 
when alarmists were foretelling the disruption for a 
second time of these Southern States upon the negro 
question, we find that they have taken hold of the 
problem in a spirit worthy of the best traditions of the 
Constitution; and, realizing that " all men are created 
equal," they have lifted their unfortunate brother to 
the same platform of social, political and humanitarian 
rights as themselves. 

If the Atlanta Exposition of 1895 should serve no 
other end than this, it will have done a noble work. 
On the page of history it will stand out as one of the 
great milestones which mark the onward progress of 
our country toward the perfect fulfillment of the 
dreams of its liberators and of the founders of its Con- 
stitution. 
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THE SECOND-CLASS BATTLESHIP MAINE. 
Tuesday. September 17, the new battleship 



Maine was placed in Cimimission, and the moment she 
flew the stars and stripes from her peak she took rank 
as the most powerful fighting ship in the new Ameri- 
can navy. It is true there are ships in the builders' 
hands, such as the Illinois and the Oregon, that will 
far outrank the Maine on every point of comparison, 
except that of speed ; but of the ships in our navy 
that are fit and furnished for battle, the Maine easily 
takes first place. 

She was built at the Brooklyn navy yard, her keel 
plate being laid on Octftber 11, 1888, and the launch 
taking place November 18, 1890. Her dimensions are: 
water line lengtli, 318 feet; breadth, 57 feet; mean 
draught, 21 feet 6 inches ; and displacement, 6,648 tons. 
The twin screws are driven by the usual type of verti- 
cal, triple expansion engines, and they develop 9,000 
indicated horse power. This should give a sustained 
sea speed of 17 knots an honr. On her trial trip, 
which was run before her heavy guns were on board, 
she realized the high speed, for a battleship, of 18"37 
knots an hour. 

In armament and disposition of armor, the Maine is 
similar to the Chinese battleship Chen Yuen, which 
acquitted itself so creditably in the fierce battle of the 
Yalu. The main battery consists of four modern 10 
inch guns, mounted in two turrets. The turrets are 
plated with 8 inch steel, and they revolve within bar- 
bettes of 12 inch steel, which serve to protect the 
hoisting and turning machinery. These barbettes are 
carried down to the level of the water line belt of 12 
inch steel. This gives an unbroken wall of protection 
from the guns to the water line. The turrets are ar- 
ranged diagonally amidships, and the superstructures 
are so disposed that all four guns can be fired at once, 
either ahead, astern, or on either broadside. 

The secondary battery includes six 6 inch guns, of 
which three can be at any one time trained ahead, 
astern, or on the beam. They are protected with 2 
inch shields. There are also eight 6 pounders, eight 1 
pounders, and four Gatling guns. The water line 
armor belt is 180 feet long and 12 inches thick. The 
Maine carries four torpedo tubes, one ahead, one 
astern, and one on either broadside. 

Battleship construction is a matter of compromise. 
On a given displacement the designer has to harmonize 
all the elements that call for recognition, such as guns, 
armor, speed, coal supply, giving so much to each as 
shall not necessitate undue reduction in the others. 
In this respect the Maine is apparently a distinct suc- 
cess. She has a powerful main battery that is well 
protected; a numerous secondary battery; a good 
armor belt at the water line ; effective torpedo service; 
and, best of all, high speed. That all these points 
should have been embodied in a ship of only 6,648 tons 
displacement is greatly to the credit of the Naval 
Board. 



THE COLLAPSE OF THE COLISEUM BTTILDINO, 
CHICAGO. 

They evidently have object lessons in Chicago, as 
well as in New York, as to what not to do in the con- 
struction of large buildings. The fall of the Ireland 
building, in this city, has impressed, or should have im- 
pressed, the municipal authorities with the necessity 
for stringent building laws as a protection for the 
lives of the citizens that live beneath their rule. 

This time it is in Chicago that unskilled design aad 
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hasty workmanship have resulted in a structural 
wreck, which mi^ht easily have quadrupled the mas- 
sacre that took place recently in West Broadway. It 
seems that a vast hall, that was to cover some five 
acres of ground, and that was to be capable of seating 
16,000 people, collapsed under its own weight when 
about three-fourths of it had been erected. The roof, 
which was built of steel and timber, was similar in de- 
sign to that of the Machinery Hall at the Columbian 
Exposition ; and it was carried on fourteen trusses, 
which had each a clear span of over 300 feet. 

Eleven of these had been erected, and the work of 
sheeting was in progress, some 50,000 feet or 75 tons of 
timber being piled upon the roof at the time of the 
fall. The collapse was complete ; some of the trusses 
falling over sideways and others twisting out of shape 
and crumpling up, as if under the mere stress of their 
own weight. Fortunately, no one was hurt. We 
are told that "engineers regard this as one of the 
worst building failures that has occurred in the West 
for a number of years." Well they mayl Not only 
was the structure free from the load of the sheeting 
and roofing material that was yet to be put upon it, 
but it was not, so far as appears, subject to any wind 
pressure at the time of the fall. Now this roof that 
was intended to shelter safely some 16,000 souls was 
supposed, according to sound engineering practice, to 
be able to withstand fully four times the greatest 
strain that its own weight and the force of the strong- 
est wind combiiled could bring upon it, before it would 
collapse. As a matter of fact, however, it fell on a 
quiet night and before even its own full weight of ma- 
terial had been built in place. It is well that it did 1 
Had the wreck come when 16,000 souls were seeking 
its shelter, and had that five acres of steel, glass, and 
timber come crashing down upon the people like a 
network of death, history would have had to chroni- 
cle on that night the most awful calamity of the cen- 
tury. 

The contractor acted as his own engineer. The 
work was being rushed. The huge trusses were assem- 
bled and hastily bolted together with temporary con- 
nections. Such work should never be rushed ; and 
such work, both in design and execution,should|be done 
under the searching scrutiny of a qualified engineer- 
ing board. 

• < ■ » ♦ 

Caring Tor Good Roads. 

So important is the subject of keeping Macadam and 
Telford roads in proper repair that the Road Improve- 
ment Association, of London, England, recently issued 
a circular containing seventeen rules for the guidance 
of road masters in this matter. These directions cover 
nearly the whole ground, and if properly followed, 
they will save money. But in order to carry out the 
best rules for keeping the roads in repair, it is necessary 
that some responsible roadniaster should be selected 
for the work, and proper funds be placed annually at 
his disposal. A few years ago prizes were offered to 
the road supervisors on Long Island who could show 
the finest stretch of roads in each district. A great 
stimulus was thus given to road making, and every 
supervisor made efforts to secure the cash bonus. The 
results obtained were so good that they might justify 
the annual offer of cash prizes to the supervisors who 
keep their Macadam roads already constructed in the 
best repair. 

The rules adopted by the Road Improvement Asso- 
ciation, of London, should be read and studied by every 
roadniaster and supervisor. They run as follows : 

1. Never allow a hollow, a rut, or a puddle to remain 
on a road, but fill it up at once with chips from the 
stone heap. 

2. Always use chips for patching and for all repairs 
during the summer season. 

3. Never put fresh stones on the road, if, by cross- 
picking and a thorough use of the rake, the surface 
(!aii be made smooth and kept at the proper strength 
and section. 

4. Remember that the rake is the most useful tool in 
your collection, and it should be kept close at hand the 
whole year round. 

5. Do not spread large patches of stone over the 
whole width of the road, but coat the middle or horse 
track first, and when this has worn in coat each of 
the sides in turn. 

6. In moderately dry weather and on hard roads 
always pick up the old surface into ridges six inches 
apart, and remove all large and projecting stones be- 
fore applying a new coating. 

7. Never spread stones more than one stone deep, 
but add a second layer when the first has worn in, if 
one coat be not enough. 

8. Never shoot stones on the road and crack them 
where they lie, or a smooth surface will be out of the 
question. 

9. Never put a stone upon the road for repairing 
purposes that will not freely pass in every direction 
through a two inch ring, and remember that smaller 
stones should be used for patching and for all slight 
repair.e. 

10. Recollect that hard stones should be broken to 
finer gage than soft, but that the two-inch gage is the 



largest that should be used under any circumstances 
where no steam roller is employed. 

11. Never be without your ring gage; remember 
Macadam's advice that any stone you cannot easily 
put in your mouth should be broken smaller. 

12. Use chips, if possible, for binding newly laid 
stones together, and remember that road sweepings, 
horse droppings, sods or grass and other rubbish, when 
used for this purpose, will ruin the best road ever con- 
structed. 

13. Remember that water-worn or rounded stones 
should never be used upon steep gradients, or they 
will fail to bind together. 

14. Never allow dust or mud to lie on the surface of 
the roads, for either of these will double the cost of 
maintenance. 

15. Recollect that dust becomes mud at the first 
shower, and that mud forms a wet blanket which will 
keep a road in a filthy condition for weeks at a time, 
instead of allowing it to dry in a few hours. 

16. Remember that the middle of the road should 
always be a little higher than the sides, so that the 
rain may run into the side gutters at once. 

17. Never allow the water tables, gutters, and ditches 
to clog, but keep them clear the whole year through. 

It is reasonable to predict that road improvement is 
destined to spread with great rapidity in the next ten 
years, and that capital which heretofore built railroads 
will now seek investment in fine macadamized roads. 
The first necessity for developing a country of the size 
of the United States was a system of railroads that 
would bind together the widely separated points of in- 
dustry and population, and the construction of such a 
stupendous system absorbed most of the energy and 
capital of our financiers. But the country now is 
better supplied with railroads than any other on the 
face of the globe, and the limit to the extension of 
long railroad lines is practically reached in many parts 
of the country. It is impossible to have every small 
hamlet and village connected with the main railroad 
lines by short branches, but the transportation pro- 
blem cannot be said to be solved until every small 
place and farm of any size is connected with the great 
arteries of commerce by means of fine macadamized 
roads. It is this necessity for building more and 
better common roads that makes the question such a 
burning one to-day. The next generation must devote 
itself to the construction and improvement of common 
roads, feeding the railroads with the products of the 
great agricultural regions. 

The total length of the common roads in this coun- 
try, good, bad, and indifferent, is estimated by Gen. 
Stone, of the Road Bureau of the Department of Agri- 
culture, at something over 1,300,000 miles. The ma- 
jority of these roads have been opened by common 
laborers hired by county supervisors, and no engi- 
neering principles have been observed in their con- 
struction. As a result, it costs more to keep them in 
repair than if they were so many finely macadamized 
roads. Keeping these poor roads in repair and open- 
ing new thoroughfares cost Massachusetts, in 1893, 
outside of cities, |1,136,944, or $66.30 per mile; New 
York, $2,500,000, or $30 per mile ; and New Jersey, 
$778,470.82, or $43.25 per mile. The total expenditure 
for roads in that year amounted to about $30,000,000. 
As a greater part of this enormous sum was spent to 
repair poorly constructed roads that would need ex- 
actly the same improvements again the next year, it is 
not an exaggeration to say that most of the money 
was wasted. 

Fine roads can be constructed all the way from $400 
to $5,000 per mile, according to the nature of the coun- 
try through which they pass, the cost of crushed 
stones and other engineering problems. The cost of 
keeping these roads in repair is infinitely smaller than 
that required to repair the ordinary dirt roads each 
winter and spring when great gullies and ruts are 
washed into them by the rains and floods. The secret 
of the success of the fine roads in France is attributed 
to the prompt and systematic repairs made at all sea- 
sons of the year. This principle is observed upon our 
best railroads, and the great trunk lines that reduce 
the wear and tear to the smallest minimum by prompt- 
ly repairing any defect or in jury make the most money. 
This rule is just as true with macadamized roads. It 
is economy both for the roads and the vehicles to re- 
pair the slightest defect as soon as discovered, and be- 
fore it has had time to spread. — Evening Post, N. Y. 



Tbe Fosstblllttes In tbe Electrical Future. 

A correspondent in the Syracuse Standard signing 
himself A Dreamer, says : " Many trained electricians 
are working to give the world a cheap and practical 
storage battery. The moment this is accomplished 
what possibilities are before us I To say nothing of 
electricity to furnish inexpensive power for land, water 
and possibly aerial travel, think of its domestic appli- 
cations 1 Fancy a moderate sized windmill in or on 
the rear of one's house, when the air is in motion, 
hour by hour making and storing up the subtile fluid, 
to be drawn on at pleasure for heating, lighting, cook- 
ing, ironing, and other home uses ; to charge the bat- 
tery of one's moderate priced horseless carriage, to re- 



volve the electric fan, run the sewing and washing ma- 
chine, and possibly rock the baby, and in fact revolu- 
tionize our ways of living. 

"Nothing is too novel to be expected or at least be 
possible, and that which to-day provokes our laughter, 
a decade from now may be part of our everyday life. 
As I have often said, it is one of my chief regrets that 
I could not have come on earth one generation later." 

^ ( « I ^ 

Cycle Notes. 

At Bordeaux, France, September 8, M. Huret covered 
851 kilometers and 856 meters in 34 hours, wnich is 
equal to 529J^ miles. Riviere's record was 533 miles 
1,029 yards. At the recent Springfield meeting Titus 
rode 27 miles and 185 yards in one hour. 

Some time ago, Henri Rochefort said in L'lntransi- 
geant that he did not believe in bull fights, unless the 
horses were replaced by unbreakable cycles. This has 
now been done, but the Spanish public does not care 
for the innovation. Carlos Rodriguez, a well known 
cyclist, and Badila, the picador of the Quadrille de 
Mazzantini, both entered the arena mounted on cycles. 
The former soon ran away from the bull, but the latter 
stood his ground, and being unable to turn quickly 
enough, both machine and rider were thrown high in 
the air by the infuriated animal. The rider was, hap- 
pily, not hurt, but the machine demonstrated that un- 
breakable cycles do not exist. 

In 1894 France obtained $800,366 from the taxation 
of bicycles. The number of wheels declared was 
147,977. The amount received from the tax was nearly 
five times that obtained during the same period from 
the taxation of horses and other animals used for draw- 
ing vehicles. 

Lieut. G. W. Stevens, of the First Artillery at Fort 
Hamilton, reported the results of a very satisfactory 
bicycle tour to Gen. Miles at Governor's Island on 
September 17. 

Under orders from head(]uarters Lieut. Stevens 
started ten days previously for Philadelphia, Wilming- 
ton, Washington and Virginia to learn the condition 
of the roads for bicycling. This was part of a plan to 
get accurate information on all main traveled roads in 
the country. Lieut. Stevens traveled 800 miles In ten 
days. He returned from Washington by a different 
route, covering the distance in two days. The return 
trip from Philadelphia was made in seven hours. 

A bicycle club has been formed at Salonica, the 
Thessalonica of ancient times, to which city Paul ad- 
dressed his epistle to the Thessalonians. 

"The mountain climber" consists of a plate fastened 
to the sole of the shoe. This plate engages the attach- 
ment which is fastened to the pedal. It gives power to 
the up-stroke of the foot, thus overcoming the dead 
center. It weighs less than two ounces. 

The United States Tobacco Journal states that the 
falling off in the demand for cigars will amount this 
year to 700,000,000 cigars, and this loss is very generally 
credited to cycling. 

The army signal officers have equipped their ser- 
vice with an ingenious arrangement for distributing 
telegraph and telephone wires. It was found that in 
throwing insulated or naked wires on the ground pre- 
paratory to establishing communicating stations, the 
weight of the reel was considerable, and it had to be 
carried on some kind of a hand cart. The latest method 
is to carry the wire on a reel which is afiBxed to a 
bicycle. The rider by his propulsion of the wheel dis- 
tributes the wire in the track of the machine. The 
reel is connected with the front bicycle wheel, so that 
the wire may be rapidly gathered up from the ground 
automatically. The reel is borne in front of the han- 
dle bar. The bicycle is made very heavy to guard 
against accidents and to support the additional weight. 
The various telegraphic and telephonic instruments 
are carried in boxes which are fastened to the frame. 

It is now said that the output of wheels for 1896 will 
not be far from 800,000. 

A landlord having refused to permit his tenant to 
ta ke his bicycle into his flat, a la wsuit h as been brought 
to determine whether or not the tenant has a right to 
take his bicycle into his leased office or flat. Some 
property owners were quick to see the advantage of 
offerering accommodations for wheelmen and now ad- 
vertise their property with the information that there 
is accommodation for bicycles. The New York Sun 
saj's, in speaking of the houses of the future : " Bicycle 
stands in dwelling houses are as sure a part of their 
ordinary furniture and equipment as the umbrella 
stand is already." 

The New York Fire Department has under considera- 
tion the construction of a bicycle chemical engine for 
use in the up-town and suburban districts. The plan 
proposed contemplates a light chemical engine of from 
30 to 40 gallons capacity, which will be propelled by 
four men, which would make much better time than 
the horses do. Out of 1,100 men in the fire department, 
300 now ride bicycles. 



The prize of $2,400 awarded every six years to the 
author of the most useful discovery to French indus- 
try has been given to Professor Lippmann for his 
method of photographing colors. 
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A SIMPLE AND INEXPENSIVE CAB COTTPLINe. 

The coupling shown in the accompanying illustration 

is virtually composed of but two pieces, and is designed 

to be exceedingly simple, practical, and economical. It 

has been patented by Thomas Griffith, of the United 




OBIFFITH'S CAB COUPLING. 

States Army, Columbus Barracks, Ohio. Fig. 1 shows 
the improved coupling in position, portions of the car 
ends being broken away, and Fig. 2 is a plan view. 
The drawbar has the usual spring at the rear, and in 
front, atone side, is a forward extension vertically 
apertured in alignment with an inclined or beveled 
guideway on its underside. At the opposite side of the 
drawhead is journaleda coupling bar having at its for- 
ward end a hook adapted to slide in the beveled guide- 
way to engage its hook in the vertical aperture of the 
drawhead of an approaching car provided with the 
improvement, the coupling bar being drawn upward 
by a spring extending from it to the underside of the 
car platform. The drawheads at adjacent ends of the 
ears to be coupled are exactly similar, except that the 
forward extension of one drawhead is opposite the 
coupling bar of the other drawhead. To disengage 
the coupling hooks, a two-armed lever having an up- 
wardly extending handle is arranged for vertical move- 
ment in apertures in the car platform, coiled springs 
holding the arms normally in raised position, but on 
movement of the lever handle the arms are pressed 
downward, simultaneously pushing down the coupling 
bar of one car and the hook of the coupling bar of the 
other car, as shown in Fig. 1. 

AN ELECTBICAL SIGNAL TBANSUITTEB. 
To transmit electrical signals for record at a distant 
point, and more particularly for use in connection with 
a weather vane or other meteorological apparatus, the 
improvement represented in the illustration has been 
patented by W. H. Davis and Hugh C. Christy, of 
Como. Col. On the .weather vane shaft is a helical 
cam engaged by the shorter arm of an angled lever 
pivoted in a standard, as shown in Fig. 1, and the 
longer arm of the lever is adjustably connected by a 
rod with one end of a pivoted contact lever whose 
other end rests on a revoluble drum, driven from any 
continuously revolving shaft. As the vane shaft is re- 
volved in one direction by the wind, the cam moves 
the shorter arm of the lever down, and when the 




DAVIS AND CHBISTT'S SIGNAL TBANSMITTEB. 

deeper portion of the cam rides past the arm is raised 
by the retractile spring connected with the other 
arm. When the shaft revolves in the opposite direc- 
tion, the short arm of the lever is carried down below 
the cam shoulder by an angled lever pivoted in a 
standard, a curved arm engaging th@ short arm of the 
lever, while the short arm of the second lever is en- 



gaged by a spring-pressed toe on the cam, at a point 
about ninety degrees distant from the shoulder. The 
contact lever is thus swung to bring its free end into 
electrical contact with the contact surfaces of the re- 
voluble drum. The latter is preferably made of metal 
with insulation at its periphery and cut away at points 
where an electrical contact is desired. With a record- 
ing instrument located at a distance, as shown in Fig. 2, 
one wire of the transmitting apparatus is connected 
with the contact lever and the other wire is connected 
with one pole of a battery whose other 
pole is electrically connected with the 
drum, on whose periphery are contacts 
representing "North," "South," 
"East," and "West," or as many in- 
termediate divisions of the compass as 
may be desired. 



AN EFFICIENT FASSENGEB CAB VENTILATOB. 
By the system of car ventilation herewith illus- 
trated it is apparent that a moving car will at all times 
be abundantly supplied with fresh air, without the 
uncomfortable draughts caused by raising the win- 
dows. The improvement forms the subject of a patent 
issued to Thomas Griffith, of the United States Army, 
who has for years had the management of govern- 
ment hospitals, particularly as to ventilation and 
heating, and now located at the Post Hospital, Co- 



A POBTABLE DEBBICE. 



The derrick shown in the engraving 
is designed to be readily moved from 
place to place and erected with facili- 
ty, and to automatically swing its 
load-carrying arm to deposit the load 
and automatically return the arm to 
normal position for engagement with 
another load. It is especially adapted 
for handling forkfuls of hay and straw 
in forming stacks. A patent has 
been granted for the improvement to Jacob Sarver, 
La Junta, Col. Fig. 1 shows the device in perspective. 
Fig. 2 being a sectional view of the parts of the der- 
rick. The base block is secured in position by headed 
stakes driven into the ground, and receives the lower 
end of a derrick post, held upright by guy ropes. 
On the upper end of the post a carrier arm is pivoted to 
rock, and on a reduced portion of the arm is a travel- 
ing frame from which is supported a sheave block. 





GBIFFITH'S BAILWAT CAB VENTILATOB. 

lumbus Barracks, Ohio. As shown in the broken- 
away portion of the main view, a ventilating pipe ex- 
tends lengthwise through the coach near its roof, its 
opposite ends being bent outward and provided with 
funnel-shaped cowls, whose mouths are covered with 
wire netting. Insidejthe carthe pipe has airoutietseon- 
sisting of short tubes at whose outer ends are deflect- 
ing plates, as shown in one of the small views, an- 
other view showing, near one end of the pipe, a valve 
opened by the air moving in one direction, and closed 
by an opposite current, while adjacent to this valve, 
near each end of the pipe, is a damper to regulate 
the air current. To permit the removal of cinders 
from the pipe, a collecting chamber is provided near 
each end with removable bottom covered by a screw 
cap. In the lower part of each ear door is an air 
outlet having a covering of wire netting at one side 
and at the other side a hinged eoverplate opening 
outward. 



SABVEB'S POBTABLE DEBBICE. 

anti-friction rollers facilitating the ready movement of 
the frame. 

To rock the carrier arm and retain it at any desired 
inclination a rope extends from the post over a p ulley 
on the rear end of the arm and thence over and around 
other pulleys on the post to a fastening point. The 
hoisting rope, secured at one end to the front portion 
of the traveling frame, passes down over a sheave pul- 
ley and up over a loose pulley of the frame, and thence 
over pulleys on the post and an idler pulley held in 
brackets at its base, extending horizontally for conve- 
nient connection with a team or other power. Conve- 
nient means are provided for locking the post and arm 
in position and for automatically releasing the arm and 
swinging it laterally after depositing a load, the pro- 
vision for rocking or inclining the arm facilitating the 
deposit of Its load at any required place on the stack. 
This derrick may be readily taken apart and packed 
on a wagon for convenience in moving. 



steep Gradients on Electric Roads. 

The Elec. Jour. (San Francisco) for August con- 
tains an article by Lieut. Stuart-Smith, in which he 
gives descriptions of methods used in some of the 
Pacific coast cities. After giving an illustrated de- 
scription of the well-known Kuhlmann counterweight 
system used in Seattle, he gives a detailed description, 
with illustrations, of the system in use in San Fran- 
cisco on a 25"5 per cent grade. There are two tracks 
on this grade, for cars going in different directions. 
On the grade there is a conduit like that for cable 
roads, and it contains an endless cable passing over 
pulleys at the two ends. An up-going and a down- 
going car are attached to this cable by the men sta- 
tioned at the grades, and the two cars then work to- 
gether by the use of their own motors, the one going 
down hill assisting the one which is going up. The 
system was tested August 5 for the first time and was 
found to operate successfully. It has since been work- 
ing to perfect satisfaction. It was found that the 
power of the down-going car is far more than is neces- 
sary for hauling the ascending car under any possible 
conditions of load. 



MOBTON'S PEBAMBTJLATOB, BOCEEB, ETC. 

A composite vehicle, adapted for exercising and 
amusing children or invalids, and readily convertible 
into a wagon, a perambulator, rocking chair and 
swing, is represented in the accompanying illustration, 
and has been patented by Mr. Ellis S. Morton, of 
Galena, Kansas. Fig. 3 is a side view, as it appears 
when used as a rocking horse. Figs. 2 and 3 represent- 
ing the device with the rockers and tongue removed, 
for use as a perambulator or swing. On the main 
frame, as shown in Fig. 4, a ring-like guard piece is 
supported on posts, a curved table being secured on 
the front edge of the guard piece, while at the junction 
of the members of the frame is a seat board, a detach- 
able foot rest being formed by hanger bars. A block 
simulating the head and neck of a horse is held on the 
curved table by means of a thumb screw, and at the 
front of the frame is hinged a tongue. In depending 
brackets are held caster wheels adapted to swing and 




A PEBAMBVLATOB, BOCEEB, ETC., 

revolve as required, and the caster wheels are adapted 
to be embedded in places provided therefor in the 
frame bars of a detachable rocker frame, thus adapting 
the wheeled vehicle for use as a rocking horse or chair. 
To enable the device to be used as a swing, it is sup- 
ported by cords connected to the main frame by hooks 
and eyes, as shown in Fig. 2. 
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A New Boiler Cleaning Compound. 

The Empire Boiler Cleaning Company, of 19 White- 
hall Street, New York, are introducing a new boiler 
compound, furnished in the form of a powder and 
placed in a cup attached to the top of the boiler. The 
steam entering the cup condenses and the moisture is 
quickly absorbed by the powder, which then gradu- 
ally dissolves and passes into the boiler. The basis of 
the compound is metallic mercury, which, being set 
free in a finely divided state, impinges upon the sur- 
face of the tubes and plates, where it works its way un- 
der the scale, seeking the other metal, and by the com- 
bined action of heat and pressure it is claimed that it 
mechanically breaks away the scale and forms upon 
the clean iron or steel an oxide, which is a very thin 
coating similar to enamel. It is claimed that this 
enamel coating in a short time so fortifies the surface 
of the tubes and shell that corrosion and scale become 
impossible. 

— — — ■»«»>♦ 

THE IA.BOEST SAILING VESSEL IN THE WOBLD. 

A little more than three years have passed since 
the proud German five-master Maria Rickmers 
started from an English port on its first voyage, from 
which it never returned. It disappeared without 
leaving a trace. Only one sailing vessel of similar 
dimensions has been built since (we refer to the French 
five-master La France) ; butj now Germany has be- 
come the possessor of the largest sailing vessel in the 
world. On June 8, of this year, the five-master Po- 
tosi was launched from the yards of Tecklenborg, and 
a short tim« ago started on its first voyage to Iqui- 
que. The vessel is owned by the well known Ham- 
burg house of F. Laeisz, and its command was given 
to Captain Hilgendorf, who has made remarkably 
quick voyages with other vessels built in the Teck- 
lenborg yards and enjoys a very high reputation for 
ability. 

The Potosi is so enormous that other sailing vessels 
which have been considered large appear like dwarfs 
beside it. It is about 426 feet 6 inches long, 53 feet 5 
inches broad, and 32 feet 9 inches deep. It has a ca- 
pacity of 6,150 tons, or 550 tons more than that of 
La France. The uninitiated may obtain a better idea 
of the great size of this vessel from the following fig- 
ures: 5,511,500 pounds of iron were used m its con- 
struction, and the vessel, which will make regular 
trips to the western coast of South America for salt- 
peter, can carry about 13,227 bags of this salt. For 
the transportation of the same quantity by rail 600 
double cars would be required, which, if coupled to- 
gether, would make a train more than 3 miles long. 

The Potosi carries 39 sails that are made of canvas 
nearly two feet wide, and if all of these pieces of 
canvas were sewed together they would make a strip 
nearly one and one-half miles long. The vessel can 
carry as many people as there are in a city of the size 
of Bremen. 

The Potosi excels other sailing vessels not only 
in size, but also in the elegance of its construction 



and flttin;;. The Maria Rickmers was built in an 
English yard, but, as we have said, the Potosi was 
constructed in Germany and is a specimen of ship 
building of which all Germans may well be proud. 
May good fortune attend her in all her voyages! — 
lUustrirte Zeitung. 



AN EFFICIENT HOBSE FOWEB AND FVMF. 

The illustration represents a simple, strong, and 
highly eflBcient horse power and pump, which has been 




BEEBE'S HOBSE FOWEB AND FTJMF. 

in general use on the Pacific coast for the past eight 
years. It has been patented and is manufactured by 
R. M. Beebe, of Gridley, Cal. The flanges of the cen- 
ter casing are bolted to timbers over or at one side of 
a well, and the large gear or master wheel as it revolves 
sets in motion the pinion shaft and large chain gear 
which runs the pump, a sectional view of which is 
shown in the small figure. It comprises a pair of cor- 
rugated cams working together in an oval case, the 
ends of long teeth being packed with blocks of metal 
inserted in grooves and pressed out by springs, insur- 
ing a perfe3t vacuum and taking up wear. The water 
enters at the bottom by suction, the stream dividing 
and filling the chambers made by the long teeth as 
the cams revolve, and dis^charging at the top. The 
rotary motion is steady and continuous, there beinji 
no dead points, and the pump may also be used as a 
force pump to force water to any height or distance 
from the pump. 



The Phonograph Explained Just What Ailed a 
Big Pump In California. 

It appears that the Knowles Pump Works put up 
one of their large pumps forthe Ricks Water Company 
at the Elk River pumpiLg station in California. The 
pump was in constant use for some yearsandthe mak- 
ers heard no complaint until a few weeks ago, when 
they received a novel communication from H. L. Bicks, 
the manager of the pumping station. 

There was no doubt in the minds of those at the sta- 
tion who were best acquainted with the mechanism 
that something was wrong with the pump, but they 
were unable to fix on the defect, and as the dismem- 
berment of the pump would involve much loss of time, 
and as a visit by an expert from the East would mean 
a considerable expense, the phonograph was resorted 
to. The manager spoke into the receiver, describing 
the symptoms of the ailing pump, and further to indi- 
cate the case, he placed the receiver so that the pulsa- 
tions of the pump would be recorded on the roll. 

Just as a physician listens to the action of the heart 
or lungs in the human body by means of a stethoscope, 
so the pump doctor listened by means of a phonograph 
to the throbs and pulsations of the pump thousands of 
miles away, and was enabled by that means to diagnose 
the disease. 

The New York Tribune tells how a reporter listened 
to the strange communication at the New York oflBce 
of the Knowles Company. The voice of the Calif ornian 
is heard first giving in a clear, precise, and distinct way 
the symptoms of the pump, and then he asks the 
listener to paj' attention to the pump's action. Then 
one hears the b-r-r-r-bang 1 b-r-r-r-bang 1 of the pump 
and an occasional wheezing sound which might be 
made by escaping steam. 

The engineer to whom the phonograph wassubmitted 
said that the whole record was so perfect and the 
speaking so plain that he felt tempted sometimes to 
interrupt and ask additional questions. 

The experiment proved absolutely successful, and by 
means of the roll the disease was diagnosed. The pro- 
per remedy was suggested, and ,the ipump is running 
once more " good as new." 



Spools. 

Practically all the wood used in making spools for 
thread in this country and Great Britain is cut in 
Maine forests, but so great is the amount of lumber re- 
quired each year for the making of these seemingly in- 
significant articles that Maine will not be able to supply 
the raw material much longer. The spools are made 
of bircli wood, and the birch of the Maine forests is the 
best for the purpose. More than two miUion feet of 
lumber is shipped to Scotland every year for the use 
of the great thread manufactories there, and almost as 
much is supplied to domestic manufacturers. The 
business began in Maine twenty-five years ago, and 
land that was cut over at that time is now well cover- 
ed with young trees, but not for twenty-five years 
more will this timber be fit to cut. 




THE LABOEST SAILING VESSEL IN THE WOBLD. 
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CHABLES VALENTINE BILE'S. 
It is with deep sorrow we record the death of this 
distinguished and indefatigable worker in science. 
In Washington, on the morning of the 14th of Septem- 
ber, in company with his son. Prof. Riley started on 
his wheel for the city from his residence, Wyominjf 
Avenue. They bowled on at a fast rate all along the 
route, and when the level space was reached at the 
foot of the hill, where Connecticut Avenue intersects 
with S Street, the wheels were flying with mors rapid- 
ity than the careful professor usually attained. Sud- 
denly the front wheel of his machine struck a small 
rock and twisted completely around. The shock was 
so sudden that Prof. Riley was thrown violently 
forward over the handle bars and landed on his head 
and face. He retained his hold on the handles, how- 
ever, and the bicycle fell on top of him. He was uncon- 
scious when picked up. 

A number of physicians were summoned at once, and 
within a few minutes the sufferer was receiving treat- 
ment. 

Blood was flowing from the ears, indicating that 
there was a fracture of the skull. He seemed to be 
almost at death's door when he was lifted into the 
ambulance and carried to the home from which he had 
gone in full health and vigor but a few minutes before. 
The skull was found to "be fractured 
at the base of the brain. The patient 
gradually sank, and at 11:50 P. M. life 
passed away. 

The name of Prof. C. V. Riley is 
a familiar one to our readers. He 
appeals to them as the author of some 
of the most interesting papers which 
we have published in the Scientific 
American and Supplement, and 
many of our readers are under spec- 
ial obligations to him for the work he 
has done in solving problems in ento 
mology. In the scientific world it 
may be said that no entomologist 
stands higher than he. His career is 
of special interest as showing the typi- 
cal self-made man whose life is identi- 
fied with America, and whose first 
steps, after his school and college 
days, were taken on the farm and in 
the sevicfc of the press. 

We cannot do better than repeat 
here the interesting sketch of Prof. 
Riley's life and labors given not long 
ago in these columns. 

Charles Valentine Riley was born in 
London, September 18, 1843. H i s 
early life was spent in rural England, 
much of it In the pretty village of 
Walton- on -t h e- Thames, between 
Hampton Court and Windsor. At the 
ago of 11, he entered the College of 
St. Paul, Dieppe, Prance. After three 
years' attendance there he spent three 
years more in a private school in 
Bonn, Prussia. 

Even in these early days his talent 
for drawing was noticeable, and curi- 
ously enough, as an indication of the 
future, he had a great fancy for pro- 
ducing exquisite delineations of but- 
terflies, moths and other insects. 

While his drawing teacher. Prof. A. 
Hoe, was urging him to repair to 
Paris and devote himself to art, he 
was by family circumstances thrown 
upon his own resources, and at the 
early age of 17 he sailed for America, 
went West and settled with Mr. G. 
H. Edwards, Kankakee County, Illinois, on a stock 
farm. 

Three years were spent here, years during which the 
boy was distinguished by his love of work and by a 
most marked tendency for original research, which 
took the direction of the improvement of farm pro- 
cesses and of farm stock. Those who know him say 
that there is but little doubt that he would have made 
a mark as an advanced agriculturist had not his health 
failed him under the great strain, so that at the age of 
30 years he went to Chicago. Here he had his early 
trials. He actually worked in a pork packing estab- 
lishment, made portraits of his fellow boarders and 
made sketches which he personally sold to apprecia- 
tive purchasers. At last he obtained an engagement 
as a reporter on the Evening Journal, and next 
changed to the Prairie Farmer, at that time the leading 
agricultural paper of the West. His especial depart- 
ment was botany and entomology, and in the interest 
of that department he traveled extensively. His enthu- 
siasm, industry and versatility soon made his services 
invaluable. A curious illustration of the bent of his 
mind is shown in the fact that he here learned type- 
setting, simply because he was determined to have 
some trade at his command. The development of in- 
sects was one of his main studies, and the results of 
many original investigations and Che answers to many 



inquiries were published by him in this paper. In 
May, 1864, he enlisted in the army, serving for 
six months with the 134th Illinois volunteers. The 
regiment disbanding six months later, he returned to 
his paper, severing his connection with it in the spring 
of 1868 to accept the office of State Entomologist for 
Missouri. At last we find him fully launched upon 
his career, and from 1868 to 1877 he did the work 
which firmly established his international fame. 

His salary was but $3,000 per annum and there 
was no allowance for expenses, yet out of this amount 
Prof. Riley paid his assistant and large traveling ex- 
penses. He also paid for the beautiful illustrations of 
the reports, which illustrations were drawn by him- 
self. The original edition of the reports have been 
long exhausted, and any copies now bring very high 
prices. Charles Darwin, the famous naturalist, gave 
them the highest encomiums. In connection with Mr. 
B. B. Walsh, Acting State Entomologist of Illinois, 
Prof. Riley established the American Entomologist 
about this time. 

In 1873 a bill was passed creating the United States 
Entomologic Commission, with Prof. Riley as chief, 
and Dr. A. S. Packard, Jr., and Cyrus Thomas as his 
associates. This commission was designed to cope 
with the Rocky Mountain locust, then doing great 




fallible insecticide, he had to devise means for apply- 
ing it, and invented the "cyclone," "eddy chamber," 
or " Riley system" of nozzle for spraying it upon trees. 
Another of his achievements was the introduction of 
the Australian ladybird, Vedalia cardinalis, into Cali- 
fornia, to destroy the white scale, which was then 
ruining the orange groves. The result was simply mag- 
ical. Since then the insect has been introduced else- 
where. It is interesting to note that other attempts 
of the same sort that have been made in California, 
against other insects, either against his advice or with- 
out his indorsement, have not had the same success. 
His discoveries in relation to the phylloxera alone were 
enough to give him international renown, and his re- 
commendations have been followed by grape growers 
in all parts of the world. He was a most voluminous 
writer; a bibliography of his writings, published by 
the Department of Agriculture, five years ago, showing 
over 15,000 titles. 

It would take much space to give the simple list of the 
honors in the way of medals and diplomas, honorary 
memberships of societies and the like which have been 
showered upon him. One of his greatest honors was 
the gold medal presented him by France in 1873, in 
appreciation of his services in the study of the phyl- 
loxera. His work will live. His organization of the En- 
tomological Department of the Uni- 
ted States government will be respon- 
sible for much of its value and utility 
ill the future, and lands as far apart 
as Egypt, the Sandwich Islands, Cali- 
fornia and Prance are to-day reaping 
the benefits of his work. His resigna- 
tion from the Department of Agricul- 
ture was commented upon as a serious 
loss, brought about by his absolute 
need for rest and by other causes af- 
fecting his professional work. It was 
believed that the vacation which he 
at last gave himself might be pro- 
ductive of the most important results 
to humanity in the direction of his 
favorite science. 

As a lecturer his reputation was ex- 
tended. He has held appointments as 
lecturer on entomology at Cornell 
University, Kansas State Agricultural 
College, Missouri State University, 
and the St Louis Washington Uni- 
versity. He has also lectured before 
the Boston Lowell Institute and the 
Brooklyn Institute. He edited the 
fifth volume of the Reports on the 
Paris Exposition of 1889, a work of 
nearly a thousand pages, with text, 
figures, and plates, a work contain- 
ing a mine of valuable information on 
agriculture and agricultural educa- 
tion, not only of foreign countries, 
but of our own. So much of his writ- 
ing was in the form of monographs 
and addresses, and it embraced so 
many titles, that it cannot be sum- 
marized here. 



THE LATE PSOI'ESSOR CHARLES VALENTINE RILET. 



damage, and in the five years of its existence published 
five large, fully illustrated reports, besides seven bulle- 
tins, all tne work being done oy the three members. 

Since this period, with an intermission of two years, 
Prof. Riley held the position of United States 
Entomologist, which he resigned a few months ago. 
His work at Washington fully upheld the promise 
of his early years. In carrying on the operations of 
his department, working night and day, year after 
year, without rest, he nearly ruined his constitution. 
To the National Museum he presented his magnificent 
private collection of insects, representing the labor of 
twenty-five years. With it as a nucleus he built up a 
collection unsurpassed in America. 

Applied entomology or economic entomology, as it is 
sometimes called, was his specialty, and he m some 
sense was the founder of that science. Space is not 
at couimand to even summarize his work. After his 
studies on the Western locust problem, he took up the 
animals affecting stock in the lower Mississippi, those 
affecting the hop industry and cranberry growers, and 
in all those lines he did useful and practical work, ame- 
liorating greatly the troubles of the farmer. 

In the past few years, two of his studies have pro- 
duced epoch-making results. One is his famous emul- 
sion of kerosene oil, milk or soap solution being the 
emulsifying agent. Having found that this was an in- 



Tons of Force Expended in Play- 
ing the Piano. 

It is said that it requires more force 

to sound a note gently on the piano 

than to lift "the lid of a kettle." 

We do not know, says the Literary 

Digest, just what kind of a kettle the 

German composer who makes this 

statement means, but he has figured 

that the minimum pressure of the 

finger playing pianissimo is equal to a 

quarter of a pound ; and few kettle lids, he says, 

weigh more than two ounces. The American Art 

Journal says : 

" The German's calculations are easy to verify if one 
takes a small handful of coins and piles them on a key 
of the piano. When a sufficient quantity is piled on 
to make a note sound they maj' then be weighed, and 
these figures will be found to be true. 

" If the pianist is playing fortissimo, a much greater 
force Is needed. At times a force of six pounds is 
thrown upon a single key to produce a solitary effect. 
With chords the force is generally spread over the 
various notes sounded simultaneously, though a great- 
er output of force is undoubtedly expended. This is 
what gives pianists the wonderful strength iu their 
fingers that is often commented on. A story used to 
be told of Paderewski that he could crack a pane of 
French plate glass'half an inch thick merely by plac- 
ing one band upon it, as if upon a piano keyboard, and 
striking it sharply with his middle finger. 

'' Chopin's last study in C minor has a passage which 
takes two minutes and five seconds to play. The to- 
tal pressure brought to bear on this, it is estimated^ 
is equal to three fnll tons. The average 'tonnage 
of an hour's piano playing of Chopin's music varies 
from twelve to eighty-four tons, Wagner has not 
yet been calculated along these lines." 
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Tile Invisible Spectrum. 

Dr. Hup^gitis, in concluding his spectroscopic lectures 
at the Royal Institution, alluded to the wonderful ad- 
vances recently made in ascertaining the character of 
the invisible parts of the solar spectrum. The rays of 
the sun, when received through the prism of the spec- 
troscope, appear to the eye as a ribbon of rainbow 
colored light, across which are drawn a multitude of 
line black lines, representing the screening or absorp- 
tive effect of the solar atmosphere. From the charac- 
ter and position of these lines the spectroscopic chemist 
is able to say what chemical elements in the gaseous 
atmosphere of the sun are causing this absorption. 
But this visible portion of the spectrum compasses but 
a fraction of the total rays that are speeding to us 
from the great fountain of energy upot which the life 
of the earth and its fellow planets depends. Beyond the 
violet end of the spectrum there is a whole gamut of 
invisible rays which only revealed themselves by their 
effect in promoting chemical action. Similarly beyond 
the other end of the visible scale— the deep red — there 
is a gamut of invisible or dark rays which are only per- 
ceived by their heating effects. 

Some iiieaof the importance of the " ultra red " may 
be gathered from the fact that it has been traced to a 
distance nearly ten time-s as long as the whole range 
of the visible or light-giving region of the spectrum. 
To learn the character of these mysterious, dark rays, 
then, it is clearly necessary for science to fit 
itself with souie new sort of eyes that can 
see what ordinary eyes cannot, namely, heat 
rays tunl cliemical rays. The photogniphic 
plate has answered admirably as an eye for 
the chemical rays, and brought out some 
wonderful facts. But with the invisible 
heat rays the problem was more difficult. 
Something in the nature of an extremely 
delicate tlieriuometer Is here required, which 
will pick out all the tine absorption lines 
as colder spots in the spectrum. The beau- 
tiful Instrument known as the bolometer 
has recently been used by Professor Lang- 
ley in feeling for these absorption lines, 
which, being regions from which the rays 
are stopped out, are, of course, colder than 
the remainder of the spectrum. 

This bolometer, like all the finest appli- 
cations of-science, is an extremely simple 
thing. It is a strip of tine wire through 
which a feeble current of electricity is al- 
ways flowing. This wire is slowly passed 
along the invisible gamut of the spectrum, 
and as soon as it comes to one of the ab- 
sorption lines the spot is shown by a minute 
fall of temperature in the wire. This has an 
instantaneous effect on the flow of the 
electrical current. More current will pass 
through a cool wire than a warmer one, and 
the alteration Is promptly shown by a deli- 
cate mirror galvanometer, which flashes its 
mimic signals on to a slowly revolving pho- 
tographic ribbon. In this way Professor 
Langley has been able to pick out and lo- 
cate hundreds of dark absorption lines in 
the great invisible spectrum, which lies be- 
yond the red. 

Not only is the absorption of rays by the 
solar atmosphere shown by the method, 
but the absorption lines of the earth's at- 
mosphere are equally apparent. Dr. Hug- 
gins anticipates that the meteorologist will 
soon be applying the system to weather 
forecasts. Some final remarks of the lec- 
turer in regard to the photography of the corona of 
the sun are of interest as indicating the enormous 
energy which is at work in the solar furnaces. He 
stated that flery spurts of calcium vapor (calcium is 
the metal of which quicklime is the oxide) have been 
photographed, extending in fantastic shapes to a dis- 
tance of 280,000 miles from the sun's surface, and 
traveling outward at a speed of something like 20,000 
to 40,000 miles an hour. 



letters of about fifty words each between Chicago and 
New York could every day be profitably seht over a 
couple of copper wires at a rate of 12 or 15 cents apiece. 
Thousands of such letters now pay 12 cents in the 
mail to insure the saving of half an hour after a jour- 
ney of twenty-four hours, whereas by Mr. Delany's 
plan correspondence between two such metropolitan 
centers could easily be interchanged in an hour and 
the documents be delivered in clean typewriter print. 
The plan is based necessarily on " machine tele- 
graphy," which has been on trial before and not gone 
very far ; but the growth of the great cities and the 
undoubted desire for swifter, cheaper intercommuni- 
cation of private and public news, give more plausi- 
bility to Mr. Delany's arguments than they have had 
hitherto. His idea is to give the public a low-priced 
telegraphic mail on the same lines that Rowland Hill 
first started his universal postal service, and his con- 
tention is that the function of railways is to handle 
passengers and freight, but not anything so intangi- 
ble as correspondence and news. — The Evening Post. 



A UAUUOTH POTATO. 
We are indebted to Dumont Clarke, Esq., of this city, 
for the photograph fromwhich our engraving was made, 
showing the monstrous size of a potato grown by Mr. 
J. B. Swan, of Loveland, Col. The photograph was 
taken by Mr. A. H. Talbot, of the same place. This 




Electricity and tlie mails. 

It has recently been pointed out that already the 
telephone is used, by actual count, ten times as 
much as the telegraph, the annual figtires being put 
now at about 75,000,000 telegrams and 750,000,000 tele- 
phone talks. The long distance telephone system is 
paralleling the older telegraph lines all over the coun- 
try, and 'n the cities the average of use of the tele- 
graph, owing to rapid transit, messenger service, 
special delivery letters, and above all, the telephone, 
has dropped much below one message per head per 
year. A suggestion lately put forward by Mr. P. B. 
Delany, an inventor and electrician of high standing, 
is the subject just now of warm discussion in elec- 
trical circles. Having in mind the statistics quoted 
above, Mr. Delany announces his firm conviction that 
it is time to get out of the telegraph its full working 
value, and that it ought now to be used for the car- 
riage of the mails, not in the physical sense, but lit- 
erally, all the same. He believes that 40,000 or 50,000 



A UAMMOTH POTATO. 

huge vegetable specimen is 28 inches long, 14 in diame- 
ter, and is said to weigh 86 lb. 10 oz., which is equiva- 
lent to the weight of 114 bushels of ordinary potatoes. 
It is of the Maggie Murphy variety, excellent in quali- 
ty and prolifle in quantity. Last year, from a single 
acre on Mr. Swan's farm, 430 bushels of potatoes were 
obtained. 



Tlie World's Transportation. 

Dr. Chauncey M. Depew recently gavea graphic pre- 
sentation of the land and water traflBc of the world last 
year, from which we take the following paragraph : 

"The whole of the tonnage on the oceans of the 
world last year was about 140,000,000 tons, while the 
tonnage of the railways of the world, carried 100 miles, 
was about 1,400,000,000 tons. There are 400,000 miles 
of railroad in the world, of which 180,000 are in the 
United States. Of the 1,400,000,000 tons carried 100 
miles last year on the railways of the world, 800,000,000 
tons were carried on the railways of the United States. 
You take the 600,000.000 tons carried 100 miles on the 
railways of the world outside of the United States, 
and then you add to it 140,000,000 carried on the ocean 
in the commerce of the world upon the seas, and we 
still have in the 800,000,000 tons carried on the railways 
of the United States 6,000,000 tons more than on x\\ 
railways of the world outside of the United States and 
in all the ocean commerce oi the world pat together. 
This Internal commerce of the United States makes it 
the most wonderful market on the globe." 



Scented Oils. 

Continental perfumers employ three different pro- 
cesses for preparing these oils. They are as under : 

1. A sufficient quantity of the essential oil cf the 
plant, or of the concentrated essence of the substance, 
if it does not furnish an oil, is added to the fixed oil 
which it is desired to perfume, until the latter becomes 
agreeably fragrant ; the whole is then allowed to re- 
pose for a few days, and, if any sediment falls (which 
should not be the case when the ingredients are pure), 
the clear portion is decanted into another bottle. 
When alcoholic essences are thus employed, the fixed 
oil should be gently warmed, and the admixture made 
in a strong bottle, so as to permit of its being corked 
and well agitated with safety ; and in this case the 
agitation should be prolonged until the whole has be- 
come quite cold. In this way all the ordinary aro- 
matized and perfumed oils of the English druggists 
and perfumers, as those of bergamotte, cassia, cloves, 
lavender, lemon, millefleurs, neroli, nutmeg, oranges, 
ro.«ies, etc., are made, but those of a few of the more 
delicate fiowers, and of certain other substances, can 
only be prepared of the first quality by one or other of 
the processes described below. 

2. (By infusion.) Dry substances, after being re- 
duced to powder, or sliced very smaU — flowers or petals, 
after being carefully selected, and picked from the 
stems and other scentless portions — and soft or unctuous 

matters, as ambergris, civet, or musk, after 
being rubbed to a paste with a little oil, 
either with or without the addition of about 
twice their weight of clean sand or pow- 
dered glass, to facilitate the reduction, are 
digested in the flxed oil for about one hour, 
at a gentle heat obtained by means of a 
water bath, continual stirring being em- 
ployed all the time ; the mixture is then 
removed from the heat, covered up, and 
left to settle until the next day, when the 
clear portion is decanted into clean bottles. 
When flowers are employed, the free oil is 
drained off, and the remainder obtained by 
the action of a press. The process Is then 
repeated with fresh flowers, five or six times, 
or even oftener, until the oil is sufficiently 
perfumed. For ambergis, musk, or civet, 
the digestion is generally continued for 
fifteen to twenty days, during which time 
the vessel is either freely exposed to the sun- 
shine or kept in an equally warm situation. 
3. (By the flowers.) — a. Upon an iron 
frame a piece of white, spongy cotton cloth 
is stretched, and then moistened with al- 
mond or olive oil, usually the latter ; on the 
cloth is placed a thin layer of the fresh 
plucked flowers ; another frame is similarly 
treated, and in this way a pile of them is 
made. In twenty-four or thirty hours the 
flowers are replaced by fresh ones, and this 
Is repeated every day or every other day, 
until seven or eight different lots of flowers 
have been consumed, or the oil is sufficiently 
loaded with their odor. The oil is then 
obtained from the cotton cloth by powerful 
pressure, and is placed aside in bottles to 
settle, ready to be decanted into others fur 
saie. Sometimes thin layers of cotton wool, 
slightly moistened with oil, are employed in- 
stead of cotton cloth. 

The oils of honeysuckle, jasmin or jessa- 
mine, jonquil, may blossom, myrtle blossom, 
narcissus, tuberose, violet, and, in general, 
of all the more delicate flowers, are prepared 
m the above manner. 

b. The native perfumers of India prepare their 
scented oils of bela, chumbul, jasmin, etc., in the fol- 
lowing manner : A layer of the scented flowers, about 
four inches thick and two feet square, is formed on 
the ground ; over this is placed a layer of moistened 
tel or sesamum seeds, two inches thick, and on this 
another four inch layer of flowers. Over the whole a 
sheet is thrown, which is kept pressed down by weights 
attached round the edges. The flowers are replaced 
with fresh ones after the lapse of t wenty-f ourhours, and 
the process is repea.'^ed a third and even a fourth time, 
when a very highly si.iented oil is desired. The swol- 
len sesamum seeds, rei.dered fragrant by contact with 
the flowers, are then submitted to the action of the 
press, by which their bland oil is obtained strongly 
impregnated with the aroma of the flowers. The ex- 
pressed oil is then set aside in dubbers (bottles made 
of untanned hides) to settle. 

c. The flowers are crushed in a mortar or mill, with 
one-half their weight of blanched sweet almonds, and 
the next day the mass is gently heated and submitted 
to the action of a powerful press ; the liquid thus ob- 
tained is allowed to repose for a week, when the uppei 
portion of oil is decanted and filtered. This plan is 
occasionally adopted in this country for the oils ot 
roses and a few other flowers. 

* I ■ > > 

FiFTY-ON^E per cent of the foreigners in Eni;land 
live in London. 
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INTEBNATIONAL YACHT BACES OF 1895. 
We present herewith a characteristic picture of the 
American yacht Defender as she appeared on the home- 
stretch, with the excursion fleet attending her, at the 
close of the third race of the 1895 series, which tools 
place on the 13th inst. It is a matter of history how 
she won the first race by a handsome margin ; the 
second by the verdict of the club she represents ; and 
the third by virtue of the fact that no sooner had her 
opponent crossed the line than she folded her wings 
and signaled her convoy, asking to be taken home 
again. This strange maneuver of the Valkyrie, in- 
stantly stripping the race as it did of all interest, came 
like a thunderclap upon the 20,000 people that were 
watching the start with an absorbing interest. It was 
a striking spectacle. That vast semicircle of yachts 
and steamships lay motionless and silent for fully ten 
minutes, as if dumbstruck with amazement at tliis un- 
heard-of proceeding — a proceeding without a parallel in 
the annals of international yacht racing. Then, slowly, 
it split into two separate fleets; one-half hurrying 
homeward in disgust and disappointment, and the 
other, moved by a patriotic sense of duty, starting off 
to give the'eustomary salute at the turning point and 
again at the home mark. Later in the day they learned 
that the Valkyrie drew out of the race because the 



Slivering Class. 

We find the following in Popular Astronomy: 

An ordinary coating of silver on glass is between one 
and two hundred thousandths of an inch thick, and if 
the deposit is a perfect one, will always transmit blue 
light. 

Dr. Draper found the silver on his mirrors to be 
about one two hundred thousandths of an inch thick 
when they transmitted the blue light freely. 

The coating can be made thicker without diflBculty, 
but it is of little use to make it opaque, as it will absorb 
the blue or short waves, no matter how thick it is, be- 
sides which, there is a danger that the silver may de- 
posit in unequal thickness, indeed, will always do so 
if the surface of the glass has not been thoroughly and 
equally cleaned. 

This unequal thickness of silver will of course im- 
pair its optical value. A thicker deposit of silver can 
be obtained by using larger quantities of the chemi- 
cals, in the same amount of water, but a better way is 
to prepare two baths, and when the first coat has de- 
posited. Immediately immerse in the second bath. Of 
course the reducing solution must not be put into bath 
TTo. 2 until the mirror is ready to be placed in it. Con- 
siderable skill is necessary to second coat a mirror, for 
if any spot becomes dry in the interim of transferring 



There is one advantage in electric deposition, and 
that is, almost any metal may be deposited on glass. 
The writer has seen many beautiful specimens in Pro- 
fessor Wright's laboratory, of such metals as gold, 
platinum, iron, copper, etc., deposited on glass. 

All the delicate mirrors made for Professor Langley 
have been coated with platinum by the electric pro- 
cess. 



Ang-Khak, a Chinese Fungoid Figment. 

BY H. C. POINSEN. 

This coloring matter is imported into Java from 
China, for giving a fine purple color to foods and bev- 
erages. It is the product of a special fungus which is 
propagated in the province of Quant-tung for prepar- 
ing the coloring matter. Rice, thoroughly boiled, is 
spread out upon plates to cool, and when quite cold is 
sprinkled over with ang-khak of a former preparation. 
The plates, with their contents, are then kept for six 
days in a dark, cold place. It then has a red color, 
which afterward becomes darker. 

In what manner the Chinese obtained the first ang- 
khak fungi is unknown. The coloring matter dissolves 
readily in alcohol with a splendid garnet-red color. 
The fungus belongs to the group of the Telebolse. It 
vegetates upon any kind of carbohydrate in the pre- 
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THE INTERNATIONAL YACHT RACES OF 1895-THE DEFENDER ON THE HOMESTRETCH 



committee had refused to impose fresh conditions for 
the government of the races at the eleventh hour and 
had failed to guarantee a course that should be abso- 
lutely free from interference by the excursion boats. 

The demand by so experienced a yachtsman as Lord 
Dunraven for the imposition of fresh conditions in the 
midst of a series of races is so extraordinary and im- 
possible as to warrant the conclusion that this was 
merely a diplomatic method of acknowledging his de- 
feat. 

The foremost steamer in the picture illustrates very 
truthfully the crowded state of some of the boats. 
Such was the interest in these races that people will- 
ingly paid their $5 for the privilege of nearly twelve 
hours' imprisonment within these boats, that in many 
cases were crowded to suffocation. 

In the face of enthusiasm such as this, it sounds 
almost like an insult to suggest the sailing of these 
races " far from the madding crowd." The public be- 
lieves that it has rights in the matter of viewing these 
races. They certainly have ; and their right lies in 
that strong color of internationalism which the holders 
of, and challengers for, the cup have themselves ever 
given to these contests. 

An inch of rain falling upon an area of one square 
mile is equivalent to nearly 17,500,000 gallons, weigh- 
ing 145,250,000 pounds, or 64,844 tons. 



from the first to the second bath, that spot will not 
silver as thick as the parts kept wet. If too long in 
the second bath, the silver will bleach; hence it is the 
safer plan to lift mirror out of bath before all the 
silver is down. 

The electrical method of silvering specula is mostly 
used in Germany, and is not yet perfected, being 
adapted to small mirrors only, the silvering beingdone 
in vacuo. 

The mirror is placed in a horizontal position in a 
glass receiver. Over the mirror and very close to the 
surface a thin plate of silver is hung to a wire which 
in turn is connected to a powerful Ruhmkorff coil or 
other means of sending a strong current through the 
wire. 

The air is then exhausted from the vessel and the 
current sent through the wires. Professor Wright 
uses a small piece of silver and keeps it swinging over 
the glass to be coated. 

So far this method is found a very difficult one for 
surfaces over two or three inches diameter, and is not 
at all suited for the general use of silvering specula for 
refiecting telescopes; besides which there is no differ- 
ence in the silvering, except that in the case of chemi- 
cally deposited silver a slight " patina " or bloom is 
left on the surface, and must be polished off, while in 
the case of the electrically deposited silver no polish- 
ing is necessary, hence no microscopic scratches. 



sence of oxygen. The chief difficulty in its preparation 
is to keep away other fungi and bacteria, especially a 
species not yet examined. This is effected by means 
of a trace of arsenic, which prevents the growth of 
other bacteria without interfering with the develop- 
ment of the ang-khak. 

The coloring matter can be extracted with chloro- 
form. In a, state of purity it dissolves in methyl and 
ethyl ether, glacial acetic acid, aceton, and ethyl ace- 
tate, but very sparingly in water and dilute acids, and 
not at all in benzine, petroleum ether, oil of turpentine, 
carbon disulphide, and glycerine. It melts at 50°, and 
at a strong heat it is decomposed without subliming. 
The alcoholic solution displays a narrow absorption 
band at D, and a broad band in the blue between D 
and G. The coloring matter behaves like most of the 
aniline colors, but it is distinguished by its precipita- 
bility with mercuric oxide. 

The manufacture of ang-khak is probably the first 
instance of the technical use of microbia. — Chemiker 
Zeitung. 



The statistical summary of vessels totally lost, con- 
demned, etc., published by Lloyd's Register, shows 
that during 1894 the gross reduction in the effective 
mercantile marine of the world amounted to 1,154 ves* 
sels, of 708,971 tons, excluding all vessels of less than 
100 tons. 
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FENNiTLVANIA COAL UINING. 

(Continued from first page.) 
In Fig. 3 the plan is somewhat different. The coal, 
sliding from gates in the two main shutes into short 
cross shutes, is picked and discharged into a shute be- 
neath the central or slate shute, the boys having to 
toss the slate into the central shute, which discharges 
into a carrier to the waste heap. The constant watch 
of the gang bosses keeps the boys steadily at work, 
for a moment's let-up means so much slate or stone 
carried into the marketable coal, or, if the feed shut- 
ter is closed, the feed sh ute soon banks up and the 
screens must stop running. Fig. 4 is a general view 
of the Bast colliery, showing the hoisting shaft hous- 
ing, shutes, and the breaker house on the left. In front 
is the timber yard, a large stock at ready hand being 
necessary for the props and other timbering of coal 
mines, which requires frequent renewing. 

» I » I ^ 

Tbe Camera In the Rockies. 

BT H. H. BITCKWALTEB. 

Colorado and the Rocky Mountain region is visited 
annually by thousands of amateur photographers, the 
great majority of whom get very ordinary results, 
mainly on account of over-exposure. As the number 
of "tourists" during this summer will probably be 
larger than ever before, a few suggestions may not be 
out of place. In the first place, don't leave your 
camera at home, for the very scenery which attracts 
the eye the most is not to be found in tbe regular 



where the bottom of the canon is occupied by the 
foaming, rushing waters, fringed with grass. The 
wall rocks are colored from a light yellow or sometimes 
slate at the bottom to a dark red at the top ; broken, 
jagged and a thousand feet or more above. In the 
most inaccessible places on these cliffs, trees seem to 
be growing out of the very face of the rock, though 
in reality in crevices where a few clods of dirt have 
lodged. Above all this mass of color and form is the 
bluest of skies. In the afternoon magnificent cloud 
effects are generally obtainable. With all these in the 
picture as seen by the eye, the best orthochromatic 
gives little idea of the natural. 

Very few visitors to the West miss trips through the 
mountains, and it is surprising how much can be seen 
in an extremely limited time, and likewise with very 
little outlay financially. It is possible to make several 
trips of a day each into the mountains, and on each 
to get into a different class of scenery, though any 
will give a general idea of the Rocky Mountains. 

Just west of Denver there are two canons, either of 
which may be gone through in a day. Clear Creek 
Canon is sixty miles long, and every mile gives a 
change in the general scenery. For the first twenty 
miles the name does not seem to be very appropriate, 
for the creek is muddy with the waste of dozens of 
gold and silver concentrating mills along its course. 
At the western end of the canon is situated a remarka- 
ble piece of railroad engineering known as " The Loop," 
only one of similar nature existing elsewhere in the 



underground photography, though too much in the 
line of results should not be expected without having 
some experience in regular flash light work, as it is 
somewhat difficult work. 

Platte Canon is also a few miles west of the city. The 
canon is the source of the river made famous by frontier 
stories, the South Platte. Through this canon, also, 
Leadville is reached, requiring at least three days to 
visit and get pictures. A very pleasant day's trip can 
be made, however, by running up through the canon 
to where a magnificent view can be obtained of South 
Park. It may be explained that these parks in the 
Rockies are immense level areas, lying between the 
mountain ranges, and in summer they are veritable 
garden spots and truly named parks. 

On the trip to Leadville, two "passes" are crossed, 
though several small mountains are gone over which 
appear to be quite elevated. Just before reaching the 
town of Breckenridge, Argentine Pass is crossed at an 
elevation of 10,000 feet. Then the train winds down 
the mountain side and through a number of frontier 
mining camps, until the trip is begun over "Fremont 
Pass." At an altitude of 11,800 feet Climax is reached — 
the crest of the continent. Water from a little spring 
fiows both to the Atlantic and the Pacific. From 
Climax the road winds around the sides of the moun- 
tains thousands of feet above a perfect gem of a valley, 
until it suddenly turns and enters Leadville through 
a side gulch. 

Dozens of other trips can be made, but most of 
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stocks of photographs, for the reason that only the 
places which have been well advertised are greatest in 
demand. 

Regarding the greatest cause of failures, it should 
be remembered that a clear day in the Rocky Moun- 
tain region is considerably clearer than in or near the 
large cities of the East, where the atmosphere is not 
only laden with smoke, but fog and haze cut off the 
light and give it a yellow tint. Besides, at an altitude 
of a mile or more above the sea level the air is consid- 
erably less dense. Therefore, when in the mountains 
it is well to either increase the speed of the shutter or 
use a smaller stop in the lens, holding down the light 
which reaches the plate. For ordinary landscapes the 
latter method is probably to be preferred, on account 
of the increase in the definition. 

On account of the rarity and clearness of the air, 
distance in landscapes must be taken into considera- 
tion. A landscape with a background of mountains 
one or two hundred miles away is by no means un- 
usual. If possible orthochromatic plates should be 
used. In these a substantial advantage will be noticed. 
On account of the actinic light a slower plate than 
usual may be employed, and a greater amount of color 
sensitiveness obtained. There seems to be no question 
as to the increase in color sensitiveness in the medium 
speeds of plates. In addition to the distance, there is 
another feature which renders the use of these plates 
desirable. In nearly all the canons and gorges, the 
rocky walls are highly colored; in fact, the whole gene- 
ral features of the mountain regions are highly colored. 
In Platte Canon, for instance, there are several points 



world. The distance between the last two stations of 
the road, Georgetown and Silver Plume, is about a 
mile and a quarter in a direct line, but the road winds 
around the sides of the narrow gulch, passing over 
itself at an elevation of over 100 feet at one point and 
making the railroad distance between the two towns 
about five miles. At the same time a rise of 1,000 feet 
is made. The canon being so narrow, the builders 
were compelled to adopt this surprising method in 
order to avoid impossible grades. 

The town of Silver Plume furnishes a number of in- 
teresting subjects. It is a silver mining community, 
and is quite a novelty to many. The immense build- 
ing at the mines and the wire rope tramway bringing 
ore from mines thousands of feet above, are generally 
Interesting. Occasionally a burro train is seen on the 
winding trails running up the mountain side. These 
little animals, about twice the size of large dogs, are 
loaded with boxes and sacks of ore which make a pile 
about as tall as themselves. An ancient, gray whis- 
kered animal generally leads the procession, which 
marches in single file. Sometimes they are loaded with 
boxes having painted on the outside the single word 
" Dynamite," indicating that should one of the little 
beasts fall over " the grade," it would be useless to 
look for remains. 

A branch of Clear Creek Canon leads to the double 
towns of Black Hawk and Central City, gold mining 
communities and containing in their vicinity some very 
large and deep gold mines. Access to these is very easy, 
permission being readily granted by the persons in 
charge. A few flash cartridges will enable a trial at 



them are familiar to readers of guide books. Among 
them may be mentioned Manitou and the Garden of 
the Gods, with hundreds of other points of interest in 
the immediate vicinity of these. A very pleasant way 
to visit these points from Denver is to take a morning 
train to Colorado Springs, and then electric cars to 
Manitou, returning to Colorado Springs through the 
Garden of the Gods by carriage or on foot. 

In conclusion the writer strongly urges upon all who 
visit the Rockies to take a camera of some sort. The 
additional trouble will more than be well paid'by the 
magnificent additions to private photo collections 
which may be obtained. — Photo- American. 

• ♦ I • I ♦ 

A Drift IVood Jam. 

We are indebted to Prof. A. L. Russell, of the Chilli- 
cothe Normal and Business College, of that city, for a 
photograph of the drift wood jam which within the 
short space of thirty-six hours formed at the C, M. & 
St. P. RR. bridge over Grand River, about three miles 
from the above city. 

The jam covers a space estimated at over nine acres, 
and the drift lies from twelve to twenty feet deep, com- 
pletely bridging the river. It is a tangled mass of logs, 
sticks and tree branches. The bridge was moved 
eight inches out of plumb by the pressure of the mass, 
and one of the section hands was drowned while en- 
deavoring to keep the channel clear. 

Our correspondent says the railroad company offer 
$1,500 to any one who will clear out the drift and free 
the channel, for a rise in the river means certain de- 
struction to the bridge. 
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Perils of the matterhorn. 

About thirty years ago the Matterhorn was for the 
first time successfully ascended by man, so far as is 
known. A dreadful accident attended that ascent. 
The party consisted of seven men, led by the famous 
Alpine climber, Edward Whymper, four of whom 
were lost. This was Mr. Whymper's ninth attempt to 
ascend. The Thrilling description which Mr. Garrett 
P. Serviss gives of this occurrence, in McClure's Maga- 
zine for September, works one up to the proper mood 
for hearing the narrative of his own hazardous climb, 
about a year ago. Passing over the preliminary ob- 
stacles, we launch the reader, says the Literary Digest, 
from which we copy, at once upon the dangerous trail 
of the adventurous climber : 

'"Higher, we left the face of the mountain and got 
upon the crest of the arete. Here were places where 
one had to balance himself carefully, while the fatigue 
resulting from the constant use of every limb did not, 
to say the least, increase one's control over his muscles. 
It is a simple matter to stand on a ledge only a few 
inches broad, when it is near the ground ; but put 
your ledge above cloud level, get up upon it out of 
breath, let void space yawn round your feet, and re- 
collect that it is only the friction of your fingers 
against the projecting rocks beside you and above 
your head that retains you where you are, and you 
will find that a very entert.aining metaphysical ele- 
ment has entered into the problem of how to keep the 
center of gravity within the base. 'Where is the 
worst place?' I inquired several times. 'Not 
yet, not yet,' was the reply; 'the Shoulder is 
the worst.' 

"Every visitor to Zermatt will remember 
seeing a curious knob near the middle of the 
upper part of the Matterhorn, which appears 
to project from the side of the mountain, being 
dark underneath and white with snow on top. 
The guides call this the 'Shoulder.' It isa fear- 
ful spot. We approached it by ascending a 
steep slope of snow resting upon ice which, in 
turn, lay upon rock that seemed too smooth to 
hold it. Having clambered upon the end of 
the Shoulder overhanging thetremendous pre- 
ci.ice seen from Zermatt, we were compelled 
to turn to the left, for ahead of us everything 
dropped out of sight. This maneuver brought 
us upon something that I can only describe as 
a great knife edge of the mountain, rising sheer 
out of precipitous depths, and connecting the 
arSte we had just quitted with the main mass 
of the upper part of the peak. This marvelous 
ridge, which is also a portion of the Shoulder, 
is composed of broken rock cemented with ice, 
and tipped with scallops of snow as translu- 
cent as porcelain .and beautifully moulded by 
the wind. The rock on the top was in some 
places but a few inches wide, and the hard snow 
capping it ran to a sharp eflge, and had fre- 
quently to be broken off in order to make room 
for the hands and feet. Sometimes on my feet, 
sometimes on hands and knees, and sometimes 
astride, I got across." 

One of the perils of the Matterhorn comes 
from falling rocks. This danger Is spoken of 
by Mr. Serviss in his account of nearing the 
summit. Of the falling rocks he says : 

" Starting high aloft, they can find no stop- 
ping place. Their first touch is like the crack 
of a gun ; the second is an explosion. In great 
parabolic curves they leap and soar until they 
burst into shivers. There is nowhere so magnificent 
an object lesson in the law of gravitation as that pre- 
S3nted by these falling stones of the Matterhorn. 
Above the Shoulder we came upon one of the most 
perilous localities for falling rocks, and hurried over it, 
yet none fell while we were there. More than once, 
when, completely out of breath with the unaccustomed 
exertions I had put forth, I begged for a moment's 
respite to recover my wind, the guides would not allow 
a pause, saying that a shower of stones might assail us 
at any instant. . . . 

"The arrival on the summit was as sensational an 
experience as any one could wish for. We had got 
upon another spindling ridge as narrow as that at the 
Shoulder, and pieces of its frostwork cornice fell at a 
touch and shot downward in a manner that made one 
exceedingly careful of his footsteps. The precipice 
under this ridge, on the left hand side, was not merely 
vertical, it absolutely overhung ; and the necessity of 
caution kept my attention fixed upon the work imme- 
diately in hand, so that before I was fully aware how 
near we were to the end I suddenly heard Taugwalder 
shout, 'The top!' 'Yes, monsieur; the top!' called 
out Garven behind me. I took three steps, and an- 
other would have sent me whirling six thousand feet 
down into Italy !" 

Mr. Serviss says that even the most experienced 
guide cannot enter lightly upon a descent from the 
Matterhorn, and that for a beginner the mere idea of 
going down some of the places ascended is a thing to 
be banished from the mind as quickly as possible. 
The cheerfulness of the situation was not enhanced for 



him by the fact that during the latter half of the 
climb he had been suffering from "mountain sick- 
ness," which he says is as hard an ill to bear as sea- 
sickness, but luckily it does not affect the head, or did 
not in his case. He thinks if it had done so he should 
have been unable to proceed, "for on the Matterhorn 
vertigo is entirely inadmissible. If you cannot stand 
unmoved with your toes over the margin of a preci- 
pice, you have no business there." And now for the 
descent : 

"Carefully treading once more the snow-topped 
ridge, we began the descent. Its worst feature imme- 
diately became manifest ; the eyes could no longer 
avoid the vacuity that gaped beneath us. Taugwalder, 
in virtue of his greater experience, now assumed the 
last place, where he could lend the most effective aid 
if a slip occurred ; I remained in the middle and Gra- 
ven led. Constant vigilance was the price of life. 
Theoretically, and I believe practically as well, the 
rope by which one is fastened to his guides is an as- 
surance of comparative safety for all three; yet there 
were many points where I could not help wondering 
whether, if I should slip, Taugwalder, man of iron 
though he was, would not come tumbling after me, 
and where I was morally certain that if one of the 
others fell, I should go'along with him into the depths. 
Fortunately there was no test case ; I did not make 
a misstep or a slip at any critical point. In the 
most dangerous places only one person moved at a 
time. The leading guide went on until he was so 




Fis. 1.— Skull of the Phororhacos longiesimus seen from above (1) aud laterally (2), 
and reduced to one-eishth natural size. 3. Skull of a horse on the same scale. 



placed that he could get a good grip on the rocks, or 
a safe hold with his ice ax. Then I followed and took 
his place, while he pushed on to another holding, and 
then the last man joined me, and it became my turn 
to move again. 

" It was with a peculiar sensation that one approach- 
ed the verge of a precipice and, turning on his face, 
began to let himself down backward, feeling with his 
toes for ledges that he could not see, and that might 
not exceed a fraction of an inch in width, but to which 
he must entrust as much of his weight as his fingers, 
clutching similar projections above, were unable to 
support, while with one leg dangling he reached down 
for another precarious foothold. And whenever he 
glanced between his body and the rock tosee what his 
feet were about he caught a thrilling glimpse of preci- 
pice below precipice and crag under crag, whose play- 
thing he would become if his head dizzied, his eyes 
swam or his muscles refused instantly to perform their 
whole duty. Such are some of the joys of the Matter- 
horn! I do not say it mockingly ; I am giving a record 
of psychological impressions, and these things, like any 
mastering of human weakness, are a joy in recollection. 
Burke proved that terror Is a source of the sublime, 
and sublimity is certainly a source of joy." 

Mr. Serviss states that the work of descent was not 
as exhausting to the physical forces as that of ascent, 
but it was a heavier tax on the nerves. 



Of seventy deaths from lightning in France last year, 
sixty occurred in the mountains of the department of 
Pay de Dome. 



THE OIOANTIC BIBDS OF SOTJTHEBN PATAGONIA. 
Our readers have perhaps not forgotten the restora- 
tion of the ffipyornis by Mr. Oustalet which we pub- 
lished not long ago. We now propose to discuss some 
other extinct birds, more monstrous still, whose fossil 
remains have recently been discovered in the tertiary 
strata of Southern Patagonia. 

These great birds, like those of Madagascar and New 
Zealand, were incapable of flying, but they differed 
much in their organization from the dinornis and 
»pyornis. The latter, like the ostriches and casso- 
waries, had a head and bill relatively small for their 
size. The gigantic birds of Patagonia had, on the 
contrary, a huge and strongly hooked bill (a true vul- 
ture's bill), so much so that they might lay better claim 
than the sepyornis to be identified with the celebrated 
roc of the Arabian Nights, if it could be admitted for 
an instant that the authors of those legends had seen 
anything of this fabulous bird but the eggs, which 
are undoubtedly those of the sepyornis. 

The geological strata from which Messrs. Carlos and 
Florentino Ameghino obtained these curious debris are 
the most ancient of the tertiary series in Patagonia. 
This region is now a desert, devoid of arborescent 
vegetation, and so destitute of water that explorers 
are forced to go to seek this precious liquid at a dis- 
tance of twenty leagues and to carry it upon mule- 
back. The landscape, as in all Southern Patagonia, 
is, despite the absence of forests, very picturesque by 
reason of its broken aspect, which makes it resemble a 
country in ruins. Everything indicates that 
this country was, at a former epoch, deeply 
furrowed by water that flowed toward the sea, 
in consequence of an uplifting of the land that 
exposed the strata which contained the fossils 
under consideration. 

These strata are probably of the Eocene epoch 
and are called Pytherium, from the name of a 
large herbivorous mammal whose remains are 
found in abundance in the sandy and friable 
soil of this now dried up region. As in the Bad 
Lands of the Western.Territories of the United 
States, it is not necessary to excavate the earth 
to a depth in order to find fossils, for the bones 
of large extinct animals are often found exposed 
upon the side of the declivities that border the 
road followed by travelers, and offer an easy 
booty to the paleontologist who may know 
their value and who for the first time travels 
over this wild country. 

It was thus that Mr. Ameghino was enabled 
to collect the valuable remains that permitted 
of reconstructing a fauna that long ago dis- 
appeared. Some crania, some broken bills, 
some wing bones and some legs, often almost 
intact, give us an idea of the strength and 
proportions of these great birds.- More than 
fifteen species of various sizes have been de- 
scribeil. 

The Phororhacos inflatus is the best known 
species. Of this we have an entire skull, with 
its lower mandible, the bones of the legs and 
wings, the pelvis and some of the vertebrae of 
the neck and tail. Although it is not the 
largest species, it merits a few words, since a 
study of its characters gives us quite a clear 
idea of its organization and habits. 

The bill is remarkably thick vertically and 
very much compressed laterally, like that of the 
rapacious birds. The hollow that precedes this 
hook presents two small teeth. If we compare 
this bill with that of our present birds, we shall have 
to set aside the vultures and other rapacious birds, all 
of which have well developed wing-f, and also the 
baloeniceps and the caneroma, whose wide and de- 
pressed bill resembles that of the phororhacos only in 
the terminal hook. But there is one bird not long ex- 
tinct that exhibits undoubted afBnities with the latter, 
at least by the form of its bill ; we refer to the Didus 
ineptus, a large bird incapable of fiight, which was still 
living on Mauritius Island during the course of the 
seventeenth century. This bird attained the size of a 
swan, but was of much heavier build. It is said that it 
fed upon vegetable substances, such as fruits and 
roots. It was a stupid animal and a poor runner, and 
this explains its rapid destruction, beginning from the 
time at which the Mascarene Islands were occupied 
by the Dutch in 1598. Less than a century afterward 
the species was completely extinct. 

Although the phororhacos resembled the didus in its 
bill, it differed from the latter in the form of the pel- 
vis, which was much narrower than that of the didus, 
and which indicates a lighter bird. In this respect the 
phororhacos more closely resembled the aphanapteryx 
or ■' snipe-billed red hen," which lived on Mauritius 
Island at the same epoch as the didus, and which, like 
it, is extinct. The aphanapteryx belonged to the 
group of rails and had an a£Bnity especially with 
the ocydromes of New Zealand. Its bill resembled 
that of thecourU and the ibis, and its size was less than 
that of the didus. 

The skull of the phororhacos is 14 inches in length, 
while that of the didus is but 10. A comparison of the 
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limbs proves that the form of the phororhacos was not 
so squat as that of the didus, and was more compar- 
able to that of the aphanapteryx. The measurements 
of the leg of the didus are as follows : femur, 6"5 inches ; 
tibia, 9'5 inches ; tarsus, 5 '5 inches; altogether, 31 "5 
inches for the entire limb ; while the phororhacos' leg 
measured as follows : femur, 9 inches ; tibia, 16 inches ; 
tarsus, 12 inches ; in all, 37 inches. 

The sternum of the phororhacos is not known, so 
that it is impossible to say whether it was carinate like 
that of the didus, as seems probable, or flat and sliield- 
shaped like that of the ajpyornis. The feet have four 
toes, as in the didus, and the caudal vertebrae come to 
a point, as in the reptiles, instead of terminating in a 
tubercle givingattachment to the powerful muscles of 
the tail in all the birds that 
have this organ well de- 
veloped. The bones of the 
phororhacos did not pos- 
sess any cavities filled with 
air, but were filled with 
marrow like those of mam- 
mals. The bird was of an 
imposing stature and was 
comparable to the ostrich, 
but more robust. Another 
species of the same genus, 
the P. longissimus, reach- 
ed greater dimensions. 

The skull of the last 
named species was 26 inch- 
es in length, a size that 
that of few mammals 
reaches at the present 
epoch. The skulls of the 
horse, camel, and giraffe 
are much inferior in this 
respect. It was, says Mr. 
Ameghino, the most for- 
midable bird's head that 
could be imagined. The 
form is that of the preced- 
ing species, but with pro- 
portions a third larger. 
The bones of the leg indi- 
cate an animal little infe- 
rior to the Aepyornis in- 
gens. The leg bones of the 
latter, according to Mr. 
Oustalet, measured as fol- 
lows : femur, 13 inches ; 
tibia, 25 "5 inches; metatar- 
sus, 16"75 inches; say alto- 
gether, a leg about 55 inch- 
es in length. These meas- 
urements are approximate 
and are based upon a com- 
parison of the bones, part- 
ly broken, with those of 
the preceding species. The 
toes, of which all the pha- 
langes are known, are ex- 
tremely large, that of the 
center being more than 10 
inches in length, and its 
ungual phalanx alone 
measuring 2°5 inches in a 
straight line. This is 
strongly curved and point- 
ed, and the basilar tubercle 
forming a heel is greatly 
developed — characters 
that are found again in the 
didus, and indicate a 
poorer runner than the 
aepyornis and the din- 
ornis. 

If the phororhacos cedes 
a little, as to stature, to 
the aepyornis, the Bron- 
tornis Bnrmeisteri, of 
which it remains for us to 
speak, was certainly the 
most colossal of all the 
birds known. It was much 
more massive in build 
than the phororhacos. 
The bill, while possess- 
ing the same form, was shorter, wider and thicker 
vertically. The leg was really monstrous, as is shown 
by the following dimensions : femur, 16 inches ; tibia, 
30 inches ; metatarsus, 17 inches ; in all. 63 inches for 
the height of the haunch, say 9*5 inches more than the 
Aepyornis ingens. This bird must have been more 
than 13 feet in height. The shaft of the femur 
was 3 inches in diameter and the head of this bone 
measured no less than 7 inches. The toes were shorter 
and more massive than those of the phororhacos and 
the ungual phalanges were much wider, flatter and 
less pointed, like those of running birds. The ungual 
phalanx of the median toe was 2'5 inches long and 2 
inches wide at the base. These characters indicate 
habits somewhat different from those of the phoro- 



rhacoses. What were the hat>its of these large birds, 
so remarkable by reason of their strong hooked bill, so 
different from the short and conical bill that charac- 
terizes the aepyornis and dinornis ? We know that 
the diet of the latter was almost exclusively vegetable, 
like that of the ostriches and cassowaries, but, when 
it concerns the phororhacoses and the brontornises, it 
is difHcult to admit that this powerful bill could have 
served only for pulling up roots and breaking branches 
of trees. 

It is asserted that the didus fed upon plants solely, 
but the habits of this so quickly exterminated bird 
are scarcely known to us except from the stories of 
sailors who are ignorant and but slightly observant of 
things relating to nature. It is more probable that 




Fig. 2 —RESTORATION OF THE BRONTORNIS 



The biid ia represented as attacking a dinosanr (HadroBaorus), which is seeldng lefage in a swamp. 

at the npper left hand side oF the engraving. 



this large bird was omnivorous and fed indifferently 
upon fruits, roots, mollusks and reptiles. 

Such must also have been the diet of the wingless 
birds of Patagonia, several species of which do not 
exceed our swans or the marabouts of Calcutta in size. 
What confirms this hypothesis is that Mr. Ameghino 
has found upon the skull and bill of the phororha- 
coses certain exostoses and distortions that can be 
nothing but the trace of deep wounds cicatrized by a 
deformed callosity. These birds, says Mr. Ameghino, 
were true ferocious beasts that engaged in frequent 
battles. It may be admitted, too, that these powerful 
bipeds did not fear to measure their strength with rep- 
tiles of large size. 

The paleontological researches made by Messrs. 



Ameghino and Moreno teach us that, at the end 
of the cretaceous epoch, the reptiles, and especial- 
ly the dinosaurians, were abundant and varied in the 
south of Patagonia. Mr. R. Lydekker has described 
their remains under the names of titanosaurus and 
argyrosaurus. It is even probable that this point of 
the globe is the last in which these gigantic reptiles, so 
flourishing in the Jurassic epoch, had representatives 
before becoming extinct forever. Like the balceniceps 
of the present epoch, which destroys many young 
crocodiles upon the banks of the White Nile, and like 
the serpentary of southern Africa, which makes bloody 
war upon snakes, and which is the only running rapa- 
cious bird known, the phororhacoses must have 
given chase to reptiles, which their long legs allowed 

them to pursue into the 
swamps. Seizing such rep- 
files with their strong 
claws, they must have 
killed them with strokes 
of their bill in order to de 
vour them afterward a 
their leisure, when anoth 
er bird of their own spe- 
cies did not come to dis- 
pute such prey with tl:em. 
The brontornis must have 
preferred dry ground, as 
is shown by the conforma- 
tion of its toes, the nails 
of which must have bo 
come worn by walking, as 
in the ease of the ostrich. 

If we suppose that these 
large birds already existed 
in the cretaceous epoch, 
as seems probable, it is 
not rash to believe that 
the phororhacoses and .the 
brontornises did not re- 
main strangers to the ex- 
tinction of the dinosauri- 
ans of Patagonia. — La Na- 
ture. 

»-♦-• 

ships. 

Few people stop to con- 
sider the varied industries 
that are interested in a 
ship. The tax gatherer sel- 
dom thinks of the benefits 
derived by a community in 
which ships are owned. 
The industries directly 
concerned in a vessel are 
alone sufficient to encour- 
age shipping as a business 
and to discourage the as- 
sessment of local taxes of 
any kind. 

The Maritime Register, 
of New York, directs at- 
tention to a few of these. 
There is the builder, the 
owner, the iron manufac- 
turer, the engine builder, 
the chain and anchor 
maker, the spar maker, the 
canvas and sail maker, 
the various manufacturers 
who furnish provisions, fit- 
tings, electric lights, and 
various goods that enter 
into the make and supply 
of a ship as much as into 
the building of a hotel ; 
the cargo owner,lthe many 
buyers of the varied car- 
goes, the underwriter, the 
numerous middlemen that 
arrange for everything in 
the supply, employment, 
and mana^iement of the 
ship and in the buying 
and sale of her cargo ; the 
warehousemen, the crew, 
the men who live on the 
crew, the tugs, and the 
wharfinger. There are many trades besides directly 
engaged and depending almost entirely upon the 
ship for support. There are also to be added those 
trades that supply goods to and are but ramifications 
of those directly concerned in the making and running 
of the ship itself. Indeed, when the list is considered 
as a whole, it may be claimed that no single industry 
is as important as shipping in the variety of trades 
that' it practically creates and supports, or as valua- 
ble to a country in its influence upon the general 
business and commercial welfare of a country. Ic 
needs no other argument, therefore, to support the 
assertion that it is of tlie very greatest necessity and 
of immense advantage for this country to be a ship 
owner. — Marine Review. 
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Duplex Personality. 

Dr. R. Osgood Mason, in a recent paper on "Duplex 
Personality : Its Relations to Hypnotism and also to 
Lucidity," makes the following points : First, that 
there are now on record many well authenticated 
cases where, from a condition of syncope brought 
about by pain, weakness, or long-continued illness 
from epileptiform attacks, loss of consciousness from 
shock or other physical causes, patients have emerged 
into an entirely new and unusual condition. lu this 
new condition the individual thinks, speaks, and acts 
in a manner entirely different from the usual or pri- 
mary personality. Even physical conditions are 
changed. In one case, from a condition of wretched 
bodily health accompanied by epileptiform attacks, 
indolence, and melancholia, the patient emerged into 
a state of excellent health accompanied by industry 
and cheerfulness, and without a trace of epilepsy, 
hysteria, or melancholia; in fact, it was an entirely 
new and different consciousness and personality. 
During this second condition the primary conscious- 
ness is entirely blotted out, and the time so occupied 
is a blank. The seoond consciousness or personality, 
on the other hand, knows of the primary self, but only 
as another and distinct person, having no special re- 
lations to itself, and with whom it does not wish to be 
confounded. It has opinions, sentiments, memories, a 
personal history, in fact a character altogether inde- 
pendent and often entirely different from the primary 
self, but sane, consistent with itself, and in harmony 
with its surroundings. This second personality may 
continue for a few minutes or hours, and may alter- 
nate frequently with the primary self, or it may re- 
main months and even years at a time and so become 
the dominant personality, alternating only seldom 
with the primary self. In either case all the occasions 
when this second self is present are linked together in 
one distinct chain of memories, forming a personality 
just as consciously distinct as the primary self. On 
close examination and comparison it is found that this 
second personality presents very marked analogies to 
the condition of somnambulism in ordinary sleep. 
Again, it is found to be identical with the condition of 
somnambulism which occurs in the hypnotic state, 
and in some instances, as that of Ansel Bourn, the 
second personality has repeatedly been brought into 
activity by hypnotism. 

Here, then, are three^distinct conditions in which a 
second consciousness or personality is brought to the 
surface and becomes the ruling personality to the ex- 
clusion of the primary self, namely, loss of conscious- 
ness from disease, shock, or other physical causes, or- 



dinary sleep, and the hypnotic trance. Examining 
closely the personalities apparent in these conditions, 
and especially in the condition of ordinary somnambu- 
lism and that of the hypnotic trance, we find certain 
supra-normal faculties present in these new or second 
personalities not present in the normal or primary per- 
sonality, especially the faculty of supra-normal vision. 
This alleged fact is not generally accepted, because, 
from the standpoint of the ordinary laws of optics act- 
ing upon physical organs, such vision is of course im- 
possible. But within the past ten years the subject 
has been systematically studied as never before, and 
the evidence of such vision is simply overwhelming. 
But it is the subliminal self, and not the primary self, 
which possesses this power. This supra-normal vision 
is also sometimes exercised in dreams and in reverie. 

The following conclusions are drawn : 1. That there 
does exist in some persons, probably in all, a subliminal 
self or second personality, whose action is not strictly 
limited by the physical body, and which possesses per- 
ceptive powers far exceeding those of the primary self. 
2. That lucidity or clairvoyance is an attribute of the 
subliminal self, and in that view is perfectly reason- 
able and is a proper subject of investigation by scien- 
tific methods. 3. That hypnotism is a means of experi- 
mentally bringing this subliminal self with its added 
perceptive powers into action.— Med. Record. 



Nenr Use* Tor Peat. 

Grerman chemists have been experimenting with Irish 
peat, and have secured such remarkable results that a 
syndicate has been formed for the manufacture, on a 
commercial scale, of the various products that may be 
obtained from Ireland's bog lands. One of these pro- 
ducts is an antiseptic " wool" for dressing wounds. It 
possesses absorbent qualities so great that it will soak 
up nine times its weight of moisture. The medical de- 
partment of the French army has adopted this substi- 
tute for lint, and 12,000 kilogrammes of it were sent 
with the expeditionary force to Madagascar. By a dif- 
ferent process of chemical treatment the peat is formed 
into a material from which any article requiring hard- 
ness and durability can be produced. The German 
syndicate has now on exhibition in London insulators, 
axle boxes, machinery bearings, gun stocks, pianoforte 
legs, and numerous other things to illustrate the pos- 
sibilities of this new material. 

Peat has been used in this country for lining refrige- 
rators and cold storage rooms, and to some extent as a 
covering for steam pipes, because of its value as a non- 
conductor of heat. But by these new German processes 
a wide field appears to have been opened, in which 



capital and labor may be profitably employed, and the 
Irish peat bogs acquire a value hitherto unknown. One 
of the largest beds of fine peat in this country under- 
lies the Great Dismal Swamp of Virginia. If the ex- 
periments of the German chemists should ultimately 
result in a large utilization of Ireland's peat deposits, 
it will not belong, says the Worcester Spy. before some 
American chemist determines whether Virginia peat 
can be treated in like manner and the same products 
be obtained. 



Fruit m eiass. 

A new vacuum process of canning fruits in glass has 
lately been introduced from Europe among the pack- 
ers of the Pacific coast, and according to Mr. Charles 
H. Shinn, writing in the American Agriculturist, the 
tin can appears to be doomed. All the deleterious 
gases generated in cooking the fruit, and even the air, 
are extracted under this new process, so that fermenta- 
tion is reduced to a minimum. No solder is used, and 
each jar is opened by making a puncture with a pen- 
knife, after which the cover can be lifted off entire. 
The fruit is solid-packed — that is, a can contains 90 
per cent of fruit and 10 per cent of sirup, instead of be- 
ing two-thirds fruit and one-third sirup, as was form- 
erly the case with tin cans. In this way there is a sav- 
ing of freight charges, while the superior attractive- 
ness and health fulness of fruits packed in glass is evi- 
dent. Formerly the use of resin, acid, solder, and hot 
iron scorched the sirup, and since the aperture in the 
top of the tin cans was so small that the fruit was often 
crushed and cut when being placed in the cans, the 
sirup was for this reason cloudy. By the new method 
the sirup will be clean and clear, and cheaper grades 
of fruit will.be almost as good as the higher ones, es- 
pecially where the difference is only in the size of the 
fruit. 



A Jievr Police Signal. 

A sample signal box has beenisubmitted for adoption 
by the Police Department of New York. 

The insertion of a key in the outer door of the signal 
box brings a patrol wagon and two policemen, while 
the sergeant in the nearest station house waits to be 
called up on the telephone which is inside the box, to 
learn what the trouble is. 

While on his rounds a policeman must pass these 
boxes at regular intervals. As he passes he opens the 
box, pulls a hook which is within and goes on. The 
pulling of the hook records at the station house the 
number of the box and the exact moment the signal is 
sent in. It will prevent shirking duty by policemen. 



BECENTLY PATENTED INVENTIONS. 

Kalltvar Appliances. 

Cab CouPLiNGt.— Thomas Gaskins, Ar- 
cadia, Fla. This is an improvement on a formerly pa- 
tented invention of tlie same inventor, providing an im- 
proved construction of the locking lever and the pin with 
which it engages, whereby the couplings will lock or 
couple the cars when the train is standing on a curve as 
well as on a straight line. It in a knuckle coupling, and 
the locking lever has a segmental head with an interme- 
diate notch between its front and rear sides for engage- 
ment with the pin to couple the cars when standing on a 
curve. 



Electrical. 

Igniter fob Gas Engines.— Frank 

S. Mead, Montreal, Canada. This device comprises a 
fixed electrode and a movable electrode mounted eccen- 
trically on an oscillating or revoluble shaft, and arranged 
to give a strong snap spark from the primary circuit of an 
electric battery to insure a positive ignition of the explo- 
sive mixture at the proper time. The igniter is very simple 
and inexpensive to manufacture, and readily applied to 
any form of gas or oil engme. 

Electbic Railway System.- Henry 

A. Fry, Portland, Oregon. For an underground conduit 
road this system provides a novel construction and ar- 
rangement of the conduit, its insulating supports, the 
slot rails and the trolley. The slot rail has a horizontal 
surface flange, a vertical pendent slot flange, and an in- 
clined outer flange joining on to the horizontal surface 
flange and forming a housing or inclosure for an electric 
cond^tor. The insulating conductor hanger consists of 
a pair of hinged clamp hooks having a screw stem on 
which turns a headed sleeve compressingthe jaws, an 
insulated casing inclosing the sleeve. 



mechanical. 

W B E N c H. — Joseph Ford, Grafton, 

North Dakota. This is an improvementinpipe wrenches, 
the invention providing a tool in which the wrench head 
devices may be readily converted into a cutter head, the 
swinging jaw, in the use of the implement either as a 
wrench or cutter- permitting the wrench face or cutter to 
alternately slip and operate as the handle is reciprocated. 
Either the wrench or cutter jaw faces may be readily ad- 
justed to the head, a reverse movement of the handle set- 
ting the jaw off the head. 

CooPEBiNG Machine.— Theodore F. 

Hummel and William S. Morse, Fremont, Neb. These 
inventors provide an improved machine for chamfering 
and crozing tubs and like articles, larger at one end than 
the other, the machine chamfering and trimming the ends 
of a tub at one time, before it is removed from the ma- 
chine. It has three cutter heads, one of which chamfers 
and crozes the article at the small end, the second cutter 
head chamfering the inside at the large end, and the third 
chamfering the outside on the large end. 



minlns, Etc. 

Miners' Safety Lamp Holdeb. — 

Philip 6. Smith and Abraham L. Ruff, DickersonRun, 
Pa. This holder comprises a post made in two sections 
sliding one upon the other, their pointed ends engaging 
the roof and bottom of the mine. One section has 
notches engaged by a spring-pressed locking plate, by 
means of which the operator may lengthen or shorten 
the post, a pin supporting the lamp being entered in 
one of a series of apertures provided therefor. 



Aerlcultural. 

Silo. — William A. Van Deusen, Sprout 

Brook, N. Y. This silo has a wood floor in a concrete 
bed, is preferably circular, double walled, and airtight, 
and is provided with a piston worked by a lever and 
gear mechanism to thoroughly compress the ensilage, 
which is kept level by a revoluble rake. A convenient 
system of doors is provided by which the ensilage may 
be removed from the silo with as little exposure to the 
remaining ensilage as possible, greatly facilitating the 
perfect preservation and handling of the ensilage. 

Gbain Sack.— Emons H. Lobdell, Me- 
costa, Mich. This sack has a reinforcing strap secured 
to opposite sides aud extending around the lower edges 
and across the bottom, the strap being unattached at 
various pointe and rendered full at its unattached 
points, forming handles. These hand-holds serve to 
hold the sack straight at the bottom, and no matter in 
what position the sack may be it can be readily and con- 
veniently handled, one or more of the handles being al- 
ways available for nse. 



miscellaneous. 

Habmonica. — Samuel Jesselson, New 

York City. A reversible dustproof case is provided by 
this inventor for an instrument made with grooves or 
slideways In four longitudinal surfaces, the case being 
constructed to assume two different positions, in one po- 
sition exposing the blow holes and the exhaust openings, 
while in the other position the blow holes and openings 
will be closed, enabling the instrument to be carried in 
the pocket or stored away where dust cannot reach it. 
By reversing the instrument it may be performed upon 
as readily when within the casing as when removed there- 
from. 

WiBE Fence Stay. — Alexander 

French, Elizabethtown, Ky. For stiffening and support- 
ing the wire strands between the posts and holding them 
from Bagging, this inventor provides a link member 
hung pendent from the uppermost of the wires and a 
hook member embracing two of the horizontal wires, its 
upper end terminating in an eye portion embracing one 
of the horizontal wires, with a terminal coiled about the 
wire and separated from the eye by a space which al- 
lows lateral play of the link. The self-closing link mem- 



ber serves to hold the several parts of the stay in proper 
position, holding the fence level without requiring that 
the wires be drawn tight. 

Wire Clamp. — Amasa A. Armstrong, 

Ionia, Mich. This is a device especially adapted for nse 
in placing fence and telegraph wires upon posts and 
poles, holding the wire firmly and securely and being 
readily applied to and renoved therefrom. The body of 
the clamp has converging diagonal slote, and cam levers 
pivoted on the body have longitudinal slots, while links 
pivoted to a block have pins working in the slots of the 
levers and body. By employing two pairs of cam levers 
the range of the clamp is increased, one pair being used 
for one size of wire and the other for another. 

Shutteb Fastbneb.— Oswald Knight, 

Richmond, Ya. This is a ^^ bar " fastener with means 
for fastening the bar crosswise or otherwise adjusting it 
to permit opening the door. The bar is fulcrumed on a 
bolt passing through to the outer side of the door or 
building, the bolt having a perforated outer end adapted 
to receive a padlock. The bar may then be readily swung 
into its end fastenings on the inside, but one having a 
key may remove the padlock and push the fulcrum bolt 
inward, thus releasing the cross bar. 

Chain Fastener for Doors.— Henry 

C. Jenkins, New York City. This is a fastener which 
may be very easily adjusted to permit the opening of the 
door to any necessary extent or to hold the door closed. 
The chain has a projecting portion of increased width 
and a notch in a bracket receives the narrower portion. 
A fastening latch has a recess to receive the bracket, the 
latch being pivoted to the bracket and adapted to close 
the notch over the chain, which is thus held agfdnst re- 
moval, a spring in the latch recess engaging the bracket. 

Folding Crate.— Julius Wolff, New 

York City. The bottom panel of this crate has upwardly 
projecting extensions at its ends and one side, and one 
side panel is hinged to the edge of the bottom panel and 
the other to the side extension, while panels are hinged 
to the end extensions of the bottom panel. The cover 
panels are connected by hinges to the end panels, each 
hinge consisting of a plate to which is hinged a yoke, a 
staple being secured to the cover panel and the plane of 
the staple being at right angles to that of the yoke. 

Barrel Cover.— William L. Walsh, 

Easton, Pa. This is a cover for barrels from which goods 
are retailed, keeping their contents from the air, and also 
being adapted to exhibit a sample of the contents. The 
cover has an edge flange overlapping the sides of the 
barrel and a central opening in which is held a box hav- 
ing a transparent top, the bottom of the box being 
formed by a slide. On the upper side of the cover are 
handles, and the entire device is strong and simple. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

American Steam Vessels. By Samuel 
Ward Stanton. New York : Smith 
& Stanton. 1895. Oblong 4to. Pp. 
500. 817 illustrations. Price |5. 

In this work, which is handsomely printed in several 
colors, will be found illustrations and descriptions of 
almost every known type of successful steam vessel that 
has ever been built in the United States. The pictures 
are arranged in chronological order, the first representing 
Robert Fulton's Clermont, which was built by Robert 
Fulton in 1807. Then follow illustrations of the Hudson 
River steamboat Hope, the Delaware River steamer Phila- 
delphia, the first war steamer Demologos, the Sound 
steamer Chancellor Livingston, the great lakes steamer 
Walk-in-the-Water, and the pioneer transatlantic steam- 
ship Savannah, which sailed from Savannah to Liver- 
pool in 1819. From these early examples of steam 
vessels the work traces the gradual development of 
American steamships and steamboats until such noble 
examples of the product of American ship yards are 
reached as the St. Louis, the Priscilla, the Northwest, 
and the Minneapolis— vessels which compare favorably 
with any of those built abroad. The pen drawings, 
borders, etc., were made by the author artist. The data 
regarding the vessels and their runs are very valuable. 

Electricity in Our Homes and Work- 
shops. A practical treatise on aux- 
iliary electrical apparatus. By Sid- 
ney F. Walker. London and New 
York : Whittaker & Company. 1895. 
Pp. 350. 143 illustrations. Price $2. 

This work treats especially of the principles which un- 
derlie the science, and gives great attention to the practi- 
cal uses of electricity. For example, electric bells, electric 
mining signals, telephonic apparatus, etc. The section 
relating to electric mining signals is especially complete. 
This is the third edition of Mr. Walker's well knowB 
book. The section relating to telephony has been much 
enlarged. 

The Architect's Directory for 1895- 
1896. New York : William T. Com- 
stock. 1895. 110 pp. Price $1. 

This little pamphlet contains a list of the architects in 
the United States and Canada classified by States and 
towns, with the architectural associations to which they 
belong indicated against each name, together with a 
classified index of prominent dealers and manufacturers 
of building materials and appliances. 

Examination of Water for Sanitary 
AND Technic Purposes. By Henry 
Leffmann, M.D., Ph.D. Philadelphia: 
P. Blakiston, Son & Company. 1895. 
Pp. 154. 16mo. 12 illustrations. 
Price $1.25. 
This is the third edition of .a valuable work. The pres- 
ent edition is entirely due to Dr. LeHmann, Dr. William 
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Beam Dot collaborating in this edition. A thorough un- 
derstanding of the methods laid down for the analysis of 
water will enable any chemist to judge of the potability 
of a water. Unfortunately, examinations of water are 
frequently not performed in the most thorough manner, 
so that any work which tends to assist the chemist to 
make more accurate determinations is a desirable addi- 
tion to chemical literature. Dr. Leffmann says : " There 
can be no question that many of the published results as 
to bacteriologic examinations of water samples are with- 
out value. . . Whatever may be the shortcomings of 
the standard analytic examinations, it seems probable 
that for some years to come at least, the results will re- 
main the most satisfactory basis for jtidgment as to 
the potability of a water." The section devoted to the 
purification of water for technical purposes is valuable, 
and it is only to be regretted that this subject was not 
treated more at length. 

A Handbook of Garment Dyeing and 
Cleaning. By George H. Hurst. 
F.C.S. London : Charles Griffln & 
Company, Limited. Philadelphia : 
J. B. Lippincott Company. 1895. Pp. 
180. 13mo. 32 illustrations. Price f 1.75. 
This book gives details of the methods used in large 
establishments in cleaning and dyeing garments. It 
deals with the technology of the textile fibers, the dry 
process of cleaning, the wet process, job dyeing of 
fabrics of all kinds, dyestuffs, mordants, dyeing ma- 
chinery, finishing cleaned or dyedl fabrics, scouring and 
dyeing of skin rugs and mats, cleaning and dyeing of 
feathers and straw bleaching and dyeing. In the ap- 
pendix is described the carious process of "dry dyeing " 
in which water as the vehicle in which the dyes are dis- 
solved is done away with, thus preventing shrinking. 
The vehicle employed in the new system is 1)enzine or 
petroleum spirit in which coal tar colors are soluble. The 
goods are immersed in the bath until they have become 
dyed to the right shade, they are then wrung out and 
dried. Coal tar colors not originally soluble in the pe- 
troleum vehicle are described as being treated with 
some agent to make them soluble. 

The Heart of a Boy. By Edmondo de 
Amicis. Translated by Professor G. 
Mantellini. Chicago : Laird & Lee. 
1895. Pp. 290. 12mo. Illustrated. 

" Cuore " is a classic in the literature of education. 
Pupils, teachers, and parents are alike held and taught 
by its expressive story. The present edition Is from the 
166th Italian edition. Signor Edmondo de Amicis Is one 
of the most charming writers of the modem Italian school 
and bis " Holland and Its People " is one of the most de- 
lightful books of travel which have been written. 
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" V. S." metal po isb. Indianapolis. Samples free. 

Presses & Dies. Ferracute Macb. Co., Brldgeton. N. J. 

Handle & Spoke Mcby. Ober Latbe Co.,CbaKrin Falls.O. 

For coal hoisting engines. J. S. Mundy, Newark, N. J. 

Wood pulp macblnery. TrevorMf g. Co.. Loekport, N.T. 

Wanted — Patented metal novelty manufactured. 
J. H..BOX773.N. Y. 

Screw macblnes, mllllDj; macbines, and drill presses. 
Tbe Garvtn Macb. Co., Laiirht and Canal Sts.. New York. 

Emerson, Smith & Co.. Ltd., Beaver Falls. Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

For tbe original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc.. address 
J.S. & G. F.Simpson, 26 to 86 Rodney St.. Brooklyn, N. Y. 

Tbe best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co.. publisbers, 361 Broadway, N. Y. 

A capable mechanical engineer wishes position as 
manager of some electric street railway interest. Is 
familiar with every detail of construction and can de- 
sign and erect new work. Good references. Address 
Bnglneer, care of Scientiflc American office. New York. 

t7~8end for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Rel'ereiices to former articles or answers should 
give date of paper and pa^ or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manuf acturing or carrying thesame. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent tor examination should be distinctly 
marked or labeled. 



Is to write the title of the subject on a slip of paper with 
aniline copying ink, or with ordinary copying ink mixed 
with gamboge or vermilion. Then slightly dampen the 
surface of the negative near the bottom right or left hand 
corner in as unobtrusive and unimportant a portion of 
thepicture as possible. Press down the paper with the 
writing upon it. Leave for a few minutes and then re- 
move the paper, when the writing will be found to have 
adhered to the negative. When printed, the name will 
print out white. Another way is to write backward on 
the negative, while another and better plan is to write 
the name in Indian ink on the surface of the paper 
before it is printed on The Ink will wash ofl In tbe 
after operations and leave the name in white where the 
surface of the paper has been protected by the ink. 

(6634) B. T. M. asks for information 

concerning perry. A. A fermented liquid, prepared 
from pears in the same way as cider is from apples. The 
drecued pulp must not be allowed to remain long with- 
out being pressed. In the cask, perry does not bear 
changes of temperature so well as cider. It is therefore 
advisable, if at the end of the succeeding summer it be 
in sound condition, to bottle it, when it will keep per- 
fectly well. The red, rough-tasted sorts of pears are 
principally used for making perry. They should be 
quite ripe, without, however, approaching to mellowness 
or decay. The best perry contains about 9 per cent of 
absolute alcohol ; ordinary perry, from 5 per cent to 7 
per cent. 



TO INVENTOBS. 

An experience of nearly fifty years, and tbe preparation 
of more than one nundred thousand applications for na- 
tents at bome and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un. 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at bome or 
abroad, are invited to write to this ofHce for prices, 
which are low, in accordance with tbe times and our ex- 
tensive facilities for conducting tbe business. Address 
MUNN & CO., oflice SciBNTiric American, ii61 Broad- 
way, New YorlE. 
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plans. Cost complete, $5,080. Architects, Messrs. 
Stiilson & Brown, New Haven, Conn. 

8. St. Ann's Episcopal Church, Eennebunkport, Me, 

Perspective view and ground plans, also an Interior 
view, Mr. H. P. Clark, architect, Boston. 

9. A residence at Williamsport, Pa., recently erected 

for J. F. Fredericks. Architect, David K. Dean. 
Perspective elevation and floor plans. An attractive 
design. 

10. A Colonial house at Far Rockaway, N. T. Archi- 

tects, Messrs. Child & De Goll. Perspective ele- 
vation and floor plans. A model design. 

11. Miscellaneous contents: The Hayes metallic lathing, 

illustrated.— Neolith as a paint and decorative 
medium for relief work, illustrated.— Gas radiators. 
Are grates, etc., illustrated.— Improved heaters, 
illustrated.— Improved sash lock, illustrated.— 
American homes and the cabinet or parlor organ, 
illustrated.— The Laurie steel lath, illustrated. 
—The Austin & Eddy sash hanging attachment, 
illustrated. 
The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Magazine of AitCHiTBCTrRE, richly adorned with 
elegant plates and flne engravings, illustratiog the most 
interesting examples of Modem Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Labobst C1BCUI.AT10N 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

aei Broadway, New York. 



(6619) W. H. B. asks : 1. A steamboat is 

going 20 knots through the water, with a 5 knot tide; 
how much will her log register— will It register over 20 
knots t A. Will register only 20 knots. 2. Will tide 
runningagainst an 8 knot boat aSect her speed any more 
than it wonld a 20 knot boat going against the same 
tide ? If the tide was running 5 knots against each, 
would they not each make 5 knots less per hour ? A. 
No. The log only registers the^speed of the boat through 
the water. The amount of the current must be sub- 
tracted from the boat's speed when running against the 
current, and added when running with the current, for 
their running time by land measure 

(6620) J. M. says : I have a building 10 

feet by 12 feet; it is sided outside and ceiled inside, and 
has a floor in it; can I keep ice in lit by using plenty of 
sawdust, or will I have to take the floor out ? A. The 
floor should be taken out and a good drain made; outside 
of house should be banked up with earth as much as pos- 
sible to prevent circulation of air, and with a foot of saw- 
dust all around the sides, and 2 feet on top of the ice, 
you will make a fair ice house. 2. What kind of starch 
do the Chinamen use, or do they use anything else to get 
the flne gloss on linen goods ? A. The Chinese use or- 
dinary starch, with a weak solution of borax and gum 
Arabic. 

(6631) F. W. P. asks if there is any 

way, and how, that you can tell how far a stream of 
water can be thrown through 50, 100, 200, or any number 
of feet of hose when the hydrant pressure is given, the 
hose being 2^ inches and the nozzle pipe \}^ inches 
diameter i A. The principles and rules for computing 
the distance and height of fire streams and the friction 
in flre hose for various pressures and velocities are ex- 
plained and illustrated in Sci. Ah. Sup. No. 792, 10 
cents mailed. 

(6622) H. B. C. asks how to destroy 

aphides. A. To destroy common plant lice (Aphides) 
and other insects in the greenhouse and garden, the fol- 
lowing remedy has been recommended by M. Cloetz, 
of tbe Jardin deii Plantes, in Paris : 3)4 ounces quassia 
chips, 5 drachms of stavesacre seeds, powdered and 
placed in 7 pints of water, and boiled until reduced to 5 
pints. Dr. Hull recommends dusting slaked lime on the 
trees or bushes when the foliage is wet ; syringing with 
soapsuds or tobacco water, or a strong decoction of 
quassia with soapsuds ; also a weak solution of chloride 
of lime is said by Mr. Andrews to preserve plants from 
insects, if sprinkled over them. The following recipe is 
also highly recommended in an English horticultural 
journal as being almost infallible for mildew, scale, 
mealy bug, red spider, and thrips : 2 ounces flour of sul- 
phur worked into a paste with water, 2 ounces washing 
soda, ^ ounce of common shag tobacco, and a piece of 
quicklime about the size of a duck's egg. Pour them 
all Into a saucepan with 1 gallon of water, boil and stir 
for a quarter of an hour, and let the whole settle until it 
becomes cold and clear. It should then be poured off, 
leaving the sediment. In using it add water according 
to the strength or snbstance of the foliage. It will keep 
good for a long time if kept closed. 

(6623) W. M. T., Jr., asks how to put 
titles on photographs. A. To prin t the name on the pho- 
tograph, several methods may be adopted. The simplest 



INDEX OP INVENTIONS 

For whlcb Letters Patent ot tbe 
United States were Granted 

September 17, 1895, 

AND BACH BEARING THAT DATB. 

[See note at end ot list about copies of these patents.! 



Acid and making same, amido-tetrazotic, J. 

Thiele 

Acid, process of and apparatus for makingsul- 

pburie, N. P. Pratt 

Adfustablejoint, O. C. White 

Airbrake, T. J. Hogan «646,448, 

Air bralEe. railway car. D. Dunn 

Album. S. Martin 

Ale, etc.. under pressure, apparatus for coloring. 

a. W. Robinson 

Amalgamator and separator, G. A. & D. C. Bllon. 

Annealingfurnace. Prust & Watkins 

Anode for electrolytical apparatus, C. Hoepfner.. 
Asphalt heating and mixing machine, R. Butcher 
Atomizing and burning apparatus, fluid fuel, H. 

C. Kellenbaum 

Auger, earth, E. Harper 

Autographic register, G. A. Norcross 

Automatic gate. D. M. Ererton 

Baby walker, S. Kell 

i>ag fastener. N. Brown 

Band cutter and feeder. J. L. Barker 

Banjo tailpiece, B..lacoby 

Barrel support, H. 8. Covey 

Bat, ball, A. H. Kennedy 

Bearing, ball, T. J. Reid 516,597. 

Bed bottom, spnng, A. E. Beall 

Bedclothes bolder. K.T.Joy 

Beer, apparatus for pasteurization of, W, Wirtz.. 

Bellows. A. M. Wiciienberg 

Belt shifting device, u. R. Euner 

Bicycle frame and finishing same, G. Gross 

Bicycle saddle. B. S. Seaman 

Bicycle support, J. K. Getty 

Bicycle toe clip. A. A. Bevin 

Bicycle wheel. Le Blanc & Johnson 

Billiard or pool table shade and reflector, E. F. 

Gennert 

Bin. See Flour bin. 

Binder, bundle. F. A. Hedges.. 

Binder, temnorary. E. B. Mlllert 

Bird trap, P. Maierbofer 

Blasting powder, B.C. Pettingell 

Boiler gage; steam, M. Doerhoefer 

Boiler, sliimmer and tbrottler, automatic, J. 

Austin 

Bolt. See Rotary bolt. 

Bookbolder and advertising device, C. L. Whi])- 

ple 

Book rest, adjustable. J. F. Young 

Bottles, device for preventing reflUingof, A. P. 

[•'rancis 

Brake. See Air brake. 

Breast straps, center fastening for, E. J. Clark.... 

Burner. See Gas burner. 

Button, I. G. Piatt 

Button, G. Rossberg 

Buttons to shoes, etc.. metallic fastener for at- 
taching, I. J. Saunders 

Calculator, electric. W. C. Porter 

Calendering rolls, pressure controlled apparatus 

lor, A.S.Woodward 

Can. See Oil can. 

Car buffer and continuous draught device, G . E. 

Sbuey 

Car coupling. W. A. Keahey 

('ar coupling, automatic. A. El Singer 

Car door fastener, T. c Kennedy 

Car fender, J. F. Cirtler 

Car wheel. S. B. Bearing 

Cars, construction of railway, G. C. Kubiman 

Cars, construction of railway, J. P. Maber 

Carriage washing device, C. G. Trefetben 

4^ash register, F.J. Petersen et al 

Caster, banging. Davis & Davey 

Celery package, S. J. Dunkley 

Cheese or butter cutter, E. G. Bennett 

Chocolate dippers, apparatus for fliling, C. Gous- 

set 

Chopper. See Meat chopper. 

Chuck. W. W. Tucker 

Cigarette machine, W. H. Butler 

Cigarette machine, W. A. Hulse 

Cigarette tubes, macbine for making paper. C. A. 

.Marchal 

Cigarettes, method of and macbine for making, 

W. H. Butler 

Cigarettes, met hod of and mechanism for making 

tobacco. W. A. Hulse 

Clamp. See Pipe Joint clamp. Soldering clamp. 
Clevis, plow, E. W. Kruse. 



Closet. See Dry closet. 

Clothes drier, W. M. Uowley 

Clutch operating mechanism, H. W. Hill 

Coloring matter, black, R. Bobn 

Combing machine. Sharp &Metcalfe 

Compensator, D. Wbitmore 

Conveyer. W.T.Ferguson 

Com busker and fodder shredder, combined, G. 

W. Packer 

Cornice, window shade, D. Boyer 

Costume, bicycle and walking. M. L. Peck 

Coupling. See Car coupling. Pipe coupltng. 

Tbill coupling. 

Cover, milk can, L. Sturges 

Crane, traveling, J. McCoy 

Crank, W. B. Gard 

Culinary utensil, E. O. Rabon 

Cultivator. H. C. Sinner 



646,604 

546.596 
646,459 
646.44!) 
616.610 
646,337 

546,468 
646,378 
646.433 
646.328 
646,444 

646,397 
646,629 
646,437 
646,381 
646,333 
546,484 
M6.391 
646,536 
546,3!I5 
646.640 
646.558 
646,293 
646,638 
646,393 
546,370 
546.618 
546,446 
546,360 
546,612 
646,412 
646,593 

546,611 

546,326 
646.492 
546,491 
646.692 
646,539 

546,290 



546,479 
646,570 



546,590 
646,300 



546,431 
546.698 



646.349 
546,653 



646,661 
646,6.39 
646.601 
546,641 
546,624 
546,609 
546.593 
546,541 
546,366 
646,342 
546,608 
546.463 
546,377 

546,525 

646,439 
646,638 
546,452 

546,404 

546,637 

646,451 

646,646 

646,569 
646,327 
546,676 
646,600 
646,569 
546,315 

646.SSO 
546.296 
646,496 



546.496 
646,426 
646.620 
546,654 
646,334 



Curbing, street, A. O. Jones 546,332 

(mt-out, electric fusible, D.N. Gleason 646,613 

Cutlery, table, Barry & Shaughnessy 546,376 

Cutter. See Band cutter. Cheese or butter cut- 
ter. Feed cutter. 

Cutting device, C. A. Byrd 646,607 

Dental flask press bolder and heater, M. R. Grls- 

wold 646,465 

Dividing apparatus, fj. Von Eoppen 646,336 

Dougb dividing machine, C. Hesse 546,488 

Drain, stall, F. Steinle 646,478 

Dredger W. H. Diestelhorst 646,986 

Iirier. See Clothes drier. 

Drilling machine, portable, G. Stltes 646,628 

Driving machine safety attachment, C. A. Cope- 

lacd ?. 546,41* 

Dry closet, H. A. Hecoz 546,631 

Electric circuits, connector fortermlnals of, J. B. 

Neber 646,4a 

Electric converter, C. F. Scott 846.476 

Electric generator, tbermo, H. B. Cox 546.417 

Electric motor, F. H. Williams 546,442 

Electrodepositing apparatus, H. L. Brldgman 646,483 

Electrolytic apparatus, W. A. Rosenbaum 546.348 

Electrolytic apparatus, A. Sinding-Larsen ^6,3^ 

Elevator controlling device, J. McAdams 546,406 

Embalming couch, W. Clouser 546,302 

Embossing macbine, T. Nesom 646,621 

Engine. See Rotary engine. 

Engraving machine, J. G. Kingsbury 646,642 

Envelope macbine, E. Rau 546,433 

Evaporating apparatus, liquid, L. F. Hauhtman. . 646,530 

Exerclsingmachine, A. A. Wtaitely 546,568 

Bvesbade,A. R. Brandly 546,636 

Fan, ventilating, F. W.Tuerk. Jr 646,630 

Fastening device, M. L. Brown 546,573 

Fatty substances, apparatus for extracting, B. 

Donard 546,509 

Feed cutter and corn busker, A. Rosenthal 646,390 

Fence stay, L. Clark 546,301 

Fence wire stretcher, B.H. Baugh 546,675 

Filter, A. Gudeman 646,527 

Filter, E. M. Knight 646.335 

Filter, mechanical or bag. L. A. Philippe 646,343 

Filtering machinery, H.C. Atkins 546.634 

Fire klndler, vacuum. M.H. Smith 546,366 

Fireproof partition ceiling, etc., T. Bailey 646,602 

Fishing reel, A.J. Arnold 546,633 

Floor or ceiling plate, A. J. Beaton 546,461 

Flour bin. J. M. Patton 646.473 

Flue stopper, J. K. Randies 646,555 

Foot. artiflcial,G.E.& W.L.Marks 546,105 

Furnace. See Annealing furnace. Garha«;e fur- 
nace. Ore roasting furnace. 

Fuse block, H.N.Potter 646,475 

Fusee placer, railway, J. R. Wright 546,606 

Gage. See Boiler gage. 

Garbage furnace. M. V. Smith 646,497 

Garbage furnace. W. Swindell 646.438 

Garbage incinerator or destroyer, portable, H. C. 

Fellenbaum 646,396 

Garment stretcher, G. H. Gregory 646,422 

Garter, B. Dreyfus 546.420 

Gas burner, M. J. O'Reilly 646,340 

Oas burner, kerosene. A.J. Huber 546,644 

Gas fuel generator, oil, R. & E. W. Barlow 646,376 

Gasoline burners, stand pipe for, O. & L. W. 

Daman 646,642 

Gate. See Automatic gate. Sliding gate. Swlng- 
lng.gate. 

Gate. J. W. Henry 646,385 

Generator. See Electric generator. Gas fuel 
generator. Hydrocarbongenerator. 

Gun stock, T. Prasse 646,344 

Guns, cocking and safety mechanism for break- 
down, E. Flues 646.616 

Hair drying apparatus, W.S.Simpson 546,352 

Handle, W7 F. Greene 546,464 

Harness, W. F. Walls 546,667 

Harness k>op. adjustable, S. R. Monroe 546,455 

Harness unchecklng device, Ferris & Hart 646.514 

Harrow, F. H.Norton 546,649 

Harvester p latform and carrier, S. T. Compton... 646,415 
Hat blocking and stretching machine, J. C. Cham- 
berlain 646,640 

Hat bolder, G.J. Johnson 646,402 

Hat sizing, felting, and pinning-out machine, W. 

H. Knowles 546,453 

Hay loader, O. & W. Swenson 546.602 

Headlight and sand box, combined, [. H. Davis... 546,681 
Hook. See Shutter hook. 

Hose bridge, I. Niskem 646,387 

Hydrocarbon generator and burner, reversible, 

E.G. Devoe 546,310 

Inkstand. J. C.Miller 546.338 

Insect powder distributer, J. Hetherlngton 646.633 

Insulated electric conductor, F. Cloutb 646,579 

Insulating railway joints for electrical signals, T. 

O'Brien, Jr 546,494 

Insulator, UIbb & Vlckers 546,585 

Insulator, G. Gerstenlauer 546,383 

Ironing board, H. Ratclilfe 546,556 

Jack. See Pegging jack. Pumping jack. 
Joint. See Adjustable joint. tJniTersal joint. 
Knitted fabrics, macbine for cutting, J. D. 

HemphiU 646,632 

Lacing hooks, making, H.H.Cummings 646,611 

Lamp, H. E. Shaffer 646,436 

Lamp, alcohol, L. Wojidkow 646,63! 

Lamp chimney holder. A. J. Beck 646,411 

Lamp, electric arc, D. Higham 646^534 

Lamp, electric arc, S. P. Firmly 546,388 

Lamp, electric arc, H. A. Sey mour 646,625 

Lamp harp ring, F. Rhind 646,697 

Lamp mechanism, arc, Lantau& Anderson 646,403 

Lamps, pliers for trimming electric arc. R. D. 

Tackaberry 646,.^1 

Latch. O. R. Wlnslow 54U.3T3 

Lathe work holding device, Dreses & Barker 546.311 

Lawn sprinkler, R. T.Joy 546.537 

Level, magnetic pendulum, T. Zanger 540,501 

Lifter. See Transom lifter. 

Lightning arrester and cut-out,O.Gleseke 54u,523 

Liquid discharging mechanism, A. D. Howard ^54^615 

Liquid meter. W. M. Fowler '^mn 

Locomotive, electric, S. H. Short S^KO 

Loom stop motion, W. H.Craig 546^8 

Lumber on wagons, device for binding, F. 

Fountain 646,518 

Mail bag catcher, J . B. Routh 646.599 

Match box, J. B. Dennis 640,583 

Measure, shoemaker's. A. S. Adler 546,287 

Measuring tank, gravity, J. Hall 546,399 

Meatchopper, a. L. Gore 6)6!384 

Meat cutting machine, L. Steigert 546,43? 

Metals by electrolysis, apparatus for extracting, 

separating, and refining, D.|Tommasi 646,364 

Meter. See Liquid meter. 

Mill products, proportional indicator for, A. C. 

Brantingbam 646,413 

Millstone balancing and leveling device, W. 

Weber 646,600 

Motor. Sec Blectric motor. 

Motor, W. B. Bary 646,481 

Music leaf turner, D. T. Fox 546.619 

Musical Instrument, B. J. Babbitt 646,374 

Nail making and driving macbine cutter. J. Booth- 
man 546,577 

Napkin holder,A. A. Vernon 646.566 

Nozzle, exhaust. H. O. Olson .546,495 

Numberingmachine. Geary & Bracewell 546.382 

Ollcan.F. E. Heinig 646,487 

Oil distributer, Ericson & Phlnney 546.485 

Onyx from pyroxylin compound, production of 

imitation, r3tevens & Harrison 546,360 

Ore roasting furnace. H.P.Holland 646.460 

Package for pulverulent materials, D. H. Greene. 546,526 

Paper box covering machine, J. Leo 546,489 

Paper box machine, C. W. Gay 646^18 

Paper cutting macbine, self -clamping, A. Malm.. 546,454 

Paper bolder and cutter, roll, D. McLachlau 646,339 

Paste, adhesive, C.M.Higgins 546,401 

Pasting and mounting sheets, macbine for, H. 

Carlisle 646,506 

Pegging Jack. W. H. Dillon 546,587 

Pen, F.J. W. Fischer 646.515 

Photographic developing tray, W. I. Rood 646.347 

Piano, electrical, G. W. Davis 646.582 

Pick or like tool, S. Boyton 546,905 

Picker sticker cushioned stop, R. T. Taylor 646,563 

Picture mouldings, device for hanging, J. Christ- 

mann 546.507 

Pile wire, C. Ford 546,517 

Plnwbeel blank. C. A. Montgomery 546,456 

Pipe coupling, P. H. Fairey 546.314 

Plpehanger, A. J. Beaton 546.462 

Pipe joint clamp. J. Brice 646,298 

Pipe wrench. E. Wright 546,443 

Pipes, cleansing sink or drain, Cavallaro & Sturm 546,445 

Pistol, magazine, H. F. Wheeler 546,369 

Piston, H. Vogt 646,441 

Piston and cut-off valve for steam engines, G. 

■" Murray 646.594 

Piston, syringe, C. J. Tagllabue 546,603 

Planter check rower, corn, J. C. Tunnlcllff. 546,409 

Planter, com, L. D. Benner 546,482 

Planter, com, L.C. Evans 546,486 

Planter, potato. J. Horscroft 546.535 

How, subsoil sulky, O. B. Howe 646,330 

Pole, metal, L. 8. Pfouts 646.622 

Pole tip, F. De LaMatyr 646,307 

Pottery macbine, C. Breltscbwerth 546,297 

Powder. See Blasting powder. 

Pressure device, C. Sinning 616,364 

Printing macbine for printing from rotary flat 

forms, J.T.Hawkins 546,325 

Printing press, J. Brooks UfifU 
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Propellineand BteerinB vessels, mecbanlsm for, 

B. J'.H. Demnitz 646,309 

Prying bar, T. C. GattI _.. 640,521 

Puller. See Stump puller. 

Pump.doubie-acr.ini!, H. O. Tbomas 546.362 

Pump, steam, J. B. Brwln 546.313 

Pump, vacuum, W. Kirkwood 546.617 

Pump valve,H.B. Hunt 646,691 

Pumpinejack, W.C. Sbeanfeld 646,626 

Rail. Davis & Tbomas 546.305 

Railwav. electric, H.M. Montgomery 546,646 

Railway frog. H. Elliot 546,313 

Railway frog. D. E. Shea 546.361 

Railway, revolving gravity. J. S. Lake 646,386 

Railway switch, H.C. Benagh 546.635 

Railway tie shearing machine, Baugb & Murphy. ^46,574 
Railway trains, system for coDtroUing, A. L. 

De Leeuw 546.30S 

Railway, underground conduit for electric. H. A. 

F.Petersen 646,389 

Rakes, weeder attachment for horse. J. M. Tufts. 646,440 
Reaping machine self -binding attachment, J. J. 

Gaynor 546,319 

Reel. See Fishing reel. 

Register, See Autographic register. Cash reg- 
ister. 

Ribbon blocking machine, R. Atherton 516.289 

Rim wrench, C. B. Loomis 546,490 

Rolling mill feed table, J. A. Potter M6.623 

Rotary bolt, L. Hertzler 548,400 

Rotary engine, W. A. Webster 546.368 

Rotary screen, adjustable, H. P. Grugin 516.447 

Sash fastener, S. Hainsel 546.433 

Saw gummer. Bradley & Bwing 546..394 

Scow, steam garbage, G. W. Melville 546,545 

Screen. See Rotary screcD. Window screen. 

Seal.D. F. MaoCarthy 516,619 

Seaming covers to sheet metal vessels, F. B. 

Helnig 546,469 

Shade holder, adjustable window, O. H. Nims — . 546,472 

Shears J. Neimeyer 646,493 

Sheathing ana lath machine, combined, Gerhard 

& Binlner 546,522 

Sheet metal vessel, F. E. Heinig 546,466 

Sheet metal working machine, F. B. Heinig 516,468 

Shoe, turned, G. H. Harland 546,333 

Shoe, turned, T. W.Trimbv 646.629 

Shutter hook, B. H. Davidson 640,304 

Sitting and sorting apparatus, K.H. A. Stltz 646,663 

Signaling vehicles by numbers, apparatus for, F. 

Warren 516.499 

Sleigh, B.L. Thoms 646,363 

Sleigh shoe, detachable, H. H. Habn 546,398 

Sliding gate, L. Dearmont 546 306 

Smocking machine, cloth, F. S. Pinkham 646.474 

Soldering clamp, F. W. Duke 546,421 

Soldering iron, J . C. Mclntyre 546,470 

Spear.flsh or seal, H. F. Norton 546,428 

Spinning frame, E. Whlttum 646,460 

Spokeshave, A. Gumz 646,.321 

Spoke socket, Elmer & Johnson 546.513 

Spool carrying frame, J. Sommer 546,358 

Spring. See Vehicle spring. 
Spring, India rubber buffer and bearing, A. Spen- 
cer 516,359 

Sprinkler. See Lawn sprinkler. 

Scamp affixing machine, W. L. Dinsmoor 546.688 

Steam trap. G. S. Brainerd 646.606 

Stock for threading and cutting ofTrods, A. W. 

Bartholomew 646,573 

Stoking apnaratus, automatic, R. H. Williamson.. 546,371 

Stool, duplex piano, A. Gschwend 546.614 

Stopper. See Flue stopper. 

Stove, M. Schied 646,624 

Stove, water heating, J. A. Wagle 646,367 

Striking and testing machine, coin-controlled, G. 

Ttoxler, Jr 546,392 

Stringed instrnment attachment, A. Pietsch 646.457 

Stringed instrument attacbment, J. C. St. John . . M6,408 

Stump puller, C. D. Edwards 646.511 

Suspender end fastener, H. A. Hayden... 546,424 

Swinginggate, A. F. CoghiU 646.580 

Switch. See Railway switch. 

Tank. See Measuring tank. Water tank. 

I'eeth, artificial, Johnston & Carroll 546,331 

Telegraphy, dynamo, A. S. Harris 646,324 

Telephatic messages, apparatus for Indicating, C. 

E.Campbell 646.299 

Telephone, 1. D. Smith 646.367 

Textile machine top roll. R. G. Campbell 546.639 

Theaters, construction of, C. L. Hagen 546,528 

Thermometric circuit closer, R. Pearson 616,561 

Thill coupling, iS. L. Devereaux 546.534 

Thill coupling, N. South 516.477 

Thrashing machine, G. B. Wilson 546,372 

Tinning machine, J. B. Baird 546.571 

Tire Inflating device, pneumatic, C. R. Hoffmann. 516,329 

Tobacco granulating machine, G. A. Turner 546.565 

Tramway, aerial, J. H. Dickinson 546,508 

Transomlifter, G. A. Colton 646„')79. 546,380 

Trap. See Bird trap. Steam trap. 

Tran, J.B. Kelly 646,616 

Trolley pole for railway cars. R. Crommer 646.303 

Trolley wire bracket, L. 8. Pfouts 546,407 

Trunk, cylindrical. N.S.U'Neall 646.429 

Truss, J. M, Smith 546,356 

Type casting machine, H. Earth 546,603 

Type distributing rail, J. C. Fowler .546,610 

Q'ypewriter cabinet, M. J. Haf gar 546.322 

Typewriting machine, E. E. Bamev 546,392 

Universal Joint, O. C. White 646,632 

Valve gear, engine, J. Deam 646,419 

Valve,8team engine, A.H. Ford 546,316 

Vaultlight, W. Towle 546.365 

Vehicle gear, N. A. Palmer 646,430 

Vehicle spring, S. D.Reynolds 546,346 

Vending machine, coin-controlled, W. Wyand 646.410 

Wagon, S.D.Reynolds 546.346 

Wagon, dumping, G. W. Pellet, Jr 646,311 

Wall paper, paints, etc., molstener or softener 

for, B. R. Blalsdell 546,604 

Washing machine. W.Haas 546,487 

Watehoase, F. Kohll : 546.613 

Watchcase pendant, F. Moorfield 546,547 

Watcbcase pendants, die for making, F. Moor- 
Held 546,548 

Water bandage, B. F. Springsteen 646,436 

Water supply apparatus, S. A. Politsky 646,695 

Water tank, C.Theobald 646,564 

Water tower, B, P, Stock 646,627 

Wheel rim, vehicle, P. L.Goodrich 546,320 

Whirl for tiller frames, R. Atherton 546,288 

Whist, apparatus for playing duplicate, F. Ij. 

Barrows 546,572 

Windmill. F. J. McCormick 546,425 

Windmill tower. J. H. Miller 546.620 

Window screen. J . A . Durnbaugh 646.643 

Wood cutting machine. E. B. Birkner 546,294 

Wood shaping machine, C.H. Ellingwood 546,612 

Wool from silk, separati ng. A. L. & O. M. Rice, 2d 546.431 

Wrench. See Pipe wren cb. Rim wrench. 

Wrench, C. Black 546,295 

DESIGNS. 

Bale, cotton, W. B. Anderson 24,686 

Bar-rooms, main entrance for, B. Ringold 24,686 

Belt, A. Spadone 24,e?9 

Biscuit, if. D. Perky 24,688 

Commode, C. R. Hamman 24.687 

Can rack, A.H. Davison 24,680 

Gem cluster setting, .M. E, Oppenbeimer 24,678 

Handle bracket, J. I. Flanagen 24.682 

Hatpin, C. E. De Lue 24,677 

Meat chopper frame or casing, J. VV. Brown, Jr.... 24.681 

Type, font of, C. H. Beeler, ,Tr 24,684 

Type, font of, W. P. Quentell 24,683 

TRADE MARKS. 

Bicycles, Indiana Bicycle Company 27,082 

Blue, laundry, William Edge & Sons 27,077 

Burners for lamps, lanterns, oil stoves, and kin- 
dred articles, American Burner Company 27,080 

Cigars, W. Seelenfreund 27,075 

couuh drops, R. B Stiles' Sons 27,069 

Dandruff cure, C. H. Folkner 27,068 

Dves. William Edge & Sons 27,076 

Flour, wheat, Reeina hUour Mill Company 27,070 

Glass and paints, E. Frohlich 27.0^ 

Hides and skins, tanned, E. L. C. Schuiz 27,067 

Lard, leaf , Jacob Dold Packing Company 27,071 

Mineral water. C. W. Mansfield & Company 27,073 

Oils. A. C. Bragonier & Company 27,078 

Pi inted music and songs and works of fiction, L. J. 

r,ibbe» „ 27.066 

Slate, roofing, R. B. Prltchard 27.081 

Tea, Beiry. Hall & Company.... _ 27.072 

Whisky, J. H. Quell 27,074 



.\ i»t-iiirr>fl C011V of the specification and drawing of 
any patent in the foregoing list, or any patent In print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

•C^n iindinn nnrf>iir^ mav now be obtained by the in- 
ventors for any of the inventions named in the fore- 
fbing list, provided they aresimple. at a cost of $40 each, 
f complicated the cost will be a little more, b'or full 
Instructions address Munn & Co., 361 Broadway, New 
fork. (Mher f orelKU paten u may alao ba oMained. 



'liJCcipcrtiscincnte. 



<IUI>INARY KATES. 

Indifle Pnge. ench iniiei'tlon - - ?.'> cenm n line 
llnck Pnge. encli iniierrinn . . - . #1.00 a line 

|y For some classes of Advertisements, Special and 
Higher rates are required. 

The above are ciiarges per agate line — about eight 
words per line. This notice shows the width of the line. 
%nd is set in agate typ^. lilngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Adveitisements must be 
received at Publication Office as earlv as Thursday 
morning to appear in the fniiowing week's issue. 




Star 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 inch Swing. 

New Designs. Novel Features. 

Senil/or Catalnffue B, 
SENECA FALLS MFG. COMPANT, 
695 Water St., Seneca Falls, N. Y. 



L°OWER& FOOT SHARERS. PLANERS. DRIILS, 
j.^>Ljp C MACHINE. SHOPOUTFITS. TOOLS 
^k% ^ b 9* AND SUPPLIES. CATALOGUL FRLL 

SEIBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT 1.0. 



FuRipins Water b; Compressei Air. 

We take pleasure In announclnf? tbat by arranpementB 
made with J. G. Fohle, we are enabled to furnish our 
customers with the 

IMIHI.^ AIR MFT PUMP, 

protected by numerous American and Foreifrn patents. 

This department ot our buaness willbe under theper- 

sonal supervision of Dr. Poble, the inventor and pat'ee. 

THE INGERSOLL-SERGEANT DRILL CO., 

Havemeyer Building, 26 Cortlandt St., New York. 



ROCK DRlllSft. 

AIR COMPRESSORS & 

GENERAL MAC H INERY roR gl 
Ml NINgTuNN ELI NG. '"•"'' 

RAND DRILL Co 23 Park Place newvork' 



Department of 

Science and Technology. 

Instruction by means of laboratory and class-room 
practice In Drawing and Machine Dusitcn, Algebra, 
Geometry, Physics, Chemistry, Electrical Construction, 
Steam, StrenRth of Materials, Mechanism, Carpentry, 
Machine Work, Plumbing, Painting. 

Fall Teiin BetrhiN 8eptcinlier 23* 
For application blanks and other information, address 

F. B. PRAl'T, Secretary. 
Peatt Institute, Brooklyn, N. Y, 




VANDUZEN^I^T-PUMP 

THE BEST III THE WORLD, 

Pumps Any Kind of Liquid, 

Always la Order, never Clogs nor 
freezes. Every Pump Oaaranteed. 

XO SIZES. 

200 to 12000 Gallons per Hour. 
CosfSTtoeTSvach. Address 

THE E. W. VANDUZEN CO.. 

10! to 108 E. Beeonl St., CiBctnnati, 0. 



^ Valuable Book 




12)500 Receipts. 70S Pages. Price $5. 

Bound in Sheep* $<>. Half-MoroccOt $l».50. 

This splendid work contains a careful compilation ot 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
eniiiic A iiiericandnrinethe past fifty years; together 
with many valuable and important additions. 

Over Twelve Thoiisaiul selected Receipts are 
here collected; nearly everybrancb of the useful arcs 
being represented. It is by tar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers inall parts of theworid; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relatiUR 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes In 
the arts are given. 

Those who are engaged In any branch of industry 
probably will find in this book much tbat Is of practical 
value In their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufactureof sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

t^ Send Sot Descriviive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

3I>1 ItroadwaVf New York. 



tANI'DrHER a,YeARTH 



•^■;,,VGATES IRON WQRKS==- t 

raTv'&SO ELSTON AVE XHICflGQ. 



BUY 
TELEPHONES 

Thnr ni-f> snnd— not **cheap ihliieH.** The difler- 
ence in cost is little. We guarantee our apparatus and 

guarantee our customers against loss by patent suits. 
>ur guarantee and instruments a re ICOTH liIOOII. 
WBSl'ERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block. Chicago. 
Largest Manufacturers of Tdephones in the United States 




PATENTED, 



i^^' 5 1 78 -^ 

TELEPHONE ARM RESTS 

Sold In four weeltH. 
A successful invention. Highly recom- 
mended by T^epbnne Companies. Easily 
adjusted to any 'Phone. If you have a 
'Phone, order an Arm Rest ; solid brass, 
nickel plated. Only $1 . 00 each ; delivered 
on receipt of price, charges paid. 
The American Telephone Arm Rest Co. 
211 & 213 E. Randolph St., Chicago. 
(^" AGENTS WANTED. 



THE M. & B. TELEPHONE. 

Absolutely Non-lnfrlnfflnir. 
Absolutely Giinvauteed. 
Absolutely tlie Best Exchange 
SWITCH BOARDS. 

Illustrated Catalogue on application Free. 

. . ZW Agents Wanted, . . 
THE U.S. TELEPHONE CONSTRUCTION CO. 

131-133 S. Fourth St., PHILADELPHIA. 




HELLO, CENTRAL! 

Do you use telephones? If so. we can give 
you just what you want. Our specialty is Blake 
Transmitters. There is a •' best " in everything, 
and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
a telephone. Writefor illustrated catalogue. 
PHffiNlX INTERIOR TELEPHONE CO., 

131 Liberty St., New Vork. 



"Pacific" & "Union" 
Gas & Gasoline 

ENGINES. 

Marine and Station- 
ary. ItoTSh.p. 
Safe, Si mple. Eco- 
nomical. 
Tlie CLOSE CAS 

ENGINE CO. 
Merlon At. & 49tb St.' 

Pblladelphia, Pa. 




THE SUBMERGED PIPE LINE ACROSS 

the Willamette River at PorMand, Oregon.— By P. And 
A. S. RifBe. Description of a line of 28-inch ca&t iron 
submerged pipes forming portion of the main line con- 
structed during 189.1 and 1894. to supply the city of Port- 
land with pure water from Bull Run, a mountiiin stream 
thirry miles distant. With 13 Illustrations. Contained 
in Scientific American Supplement, Nos. 1019 
and I<r.20. Price 10 cents each. To be had at this 
office and from all newsdealers. 



(( 



WOLVERINE" GAS an° GASOLINE 

ENGINES, tnVTiSKiyy: 

The *• Wolverine •" Is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 

^licensed engineer. Abso- 

^lutely safe. Manufact'd by 
WOLVERINE MOTOR WORKS 

19 Huron Street* 

GRAND RAPIDS, MICH, 




LIGHT AND ELECTRIFICATION.— BT 

Oliver J. Lodge. The fundamental factsof a new branch 
of physics, the subject of photo-electric action, the In- 
tluence of illumination upon electrified surtaces. Con- 
tained in Scientific American Supplement, No. 
lOlU. Price lOcents. To be had at this office and from 
all newsdealers. 




SINTZ GAS ENGINE CO. 



GBA^ BAPIDS, UIOE., 
U.S. A. 
Manntacturers of the Sintz Stn- 
tionary and ftlnrlne lilnnand 
CiiaHolinc F^nffincM. Especially 
adimted fw Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. ly Send for Catalogue. 
Mention this paper. 



$181 



buys a beautiful little Canoe; or i 



AafQiflcent Pleasure Boat' for Mj 1 ^/^ 
f Send for W-pa^e illus. catalog. . |\ I X . I 
H. RUSHTOK, Canton. nIY. '4' I fc-V/ 




The New 
Model No, 

Improved 



American 
Typewriter 



S8 



The Latest Model ot the First Successful Low-Priced 
Typewriter, New ideas, greater speed, improved con- 
struction and better finish. Sold by the makers direct 
at price slightly above the manufacturing cost. 

^~ Send for catalogue and letter written with it, 

AMERICAN TYPEWRITER CO., 267 Broadway. New York 




'^^'Rte^'-^ 



60 per cent, on Typewriters of all mak'^a. 



EXCHANGE, 

H Barclay St., New York 
156 Adams St., Chicago. 
38 Court Sq. , Boston. 

We will save you from lU to 

of all mak'^a 

Send for Cataloffue. 




REAGAN FEED WATER HEATING, WATER CIRCULATING AND 

QUmflMR CRATCQ F»r stationary. MAKINE, and 

AUENTS WANTED -D ail parts ot tne United States to manufacture 
our Grates on roTalty. 1W Senti for Catalogue, 

WATER CIRCULATING GRATE CO., Mtrs. and Sole Props , 
Qeneral Office and Works, load^ioaS Filbert St.. Philadelphia, Pa. 




SETS OF CASTINGS OF ^ 

MODEL ENGINES ^ 
CATALOGUES S 

FREE. S 

^-^^ ^. .» .ALSO TOOLS, ^ 

GEAR WHEELS.& PARTS OF MODELS S 



\iv^\:b\i\\\:iNsi h. ^u\^w"\v^N!^^' 



EMPIRE 

• BOILER CLEANER • 

COMPOUND 
We Don't Oflfer Grntuities . but our 

rcular will give you the information 

lat will ^naole you to Have I'iine* 

Trouble nnil IVloney. Tried, ap' 

waved, and being used by the Largest 

liailways and Factories m the East. 

office: 
KembleBldg..19 WhitehallSt.,N.Y. 




DRILLING MACHINERY 

f'MANUPACTUREO BV." 

WILLIAMSVBROTHERS. 

ITHAC/f.N.VJi 

MOUNTED OR ON SfUSlFOR 
DEEP OR SHALLOW WELLS/WITH^ 
STEAM OR HORSe^ POWER 
, SEND ron CATALOGUE 
-ADDRESS WIIUAMSBRO&lTHACA*H^ 




THE 




iW E!l!iTABIil!^HEI> 1M45. 

The Most Popular Scientific Paper in the World 

Only 93.00 a Yenr, Incliiilinff rostaare. 
WeeUly-*5*2 Numbers a Year. 

Thin iTiilely eiveiilnteil and splendidly illustrated 
paper is published weekly. Erery number contains six- 
teen pages of useful Information and a larfre number of 
original engravings of new InventionB and discoveries, 
r'' ^resenting Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectrlclty.Teleerapby, Photography, Archi. 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

TciMiiH of 8iibsicri|ition.— Onecopy of the Scien- 
tific AMERICAN will be sentforoneifear-52 numbers^ 
postage prepaid, to any subscriber In the Cnited States. 
Canada, or Mexico, on receipt of Tliree DoIIiu'k by 
the publishers; six months, S1.50; three months, tl.OO. 

Clubs. -Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, oi 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. AddresE 
all letters and make all orders, drafts, etc., payable to 
niLNN Oc CO.* 301 ISioiuUvay, New York. 



^cxtnMiic ^mtxUm ^nwlmm 

This Is a separate and distinct publication from The 
Scientific American, but is uniform therewith lo 
size, every number containing sixteen large pages full 
of eugraviugs, many of wnich are taken from foreign 
papers anc! accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archseology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Eng^ineerlng, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable !n no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, f^r the United States, 
Canada, and Mexico. 95.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for ¥7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN «fc CO., 301 Hrondway, New York. 



gtixMiug %Cixixon, 

The Scientific American Building Edition Is 
Issued monthly. 92.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Maeazine of Architecture, richly adorned with 
elegant ptates and other fine engravings: illustrating the 
most interesting examples ot modem Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings Id 
perspective and in color are given, together with Floor 
Plans. Descriptions, Locations. Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. 92.50 a year. Remit to 

MUNN lb CO., 301 Broadway, New York. 



g^p^art %dxtxon 

of the Scientific American with which is incor- 
porated "La America Cientifica e Industrial," 
or Spanish editionof the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific AMERroAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industnal export paper published. It circu- 
lates chroughout Cuba, the West Indies. Mexico. Cen- 
tra, and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. 93.00 a year postpaid, to any part ot the 
world. Single copies. 25 cents. 

t^ Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

AiUNN lb CO.. Piiblisliers, 

361 Broa«lwar« New York. 
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Founded b y Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 

lNI>U9TRIAL PCBLISHERSfBOUKSELLERS & IMPORTERS 

810 Walnut ;<c.. Philadelphia, Pa.. IJ. S».A. 

iW Our New aud Revised Catalogue o f Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the wbole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



Now ready. Plate and India paper (Sheet Demy). 

The Cathedrals of England and Wales. 

Library Edition (limited to 250 copies), containing 62 
Plates (Views and Plans), with descriptive letterpress, 
republished from The Builder, revised and partly re- 
written. Unbound (in portfolio), 3Z. 13s. 6d.. American 
price, ¥29.40; bound (whole buckram), 4f. 4s., American 
price, $33.60. " The drawings are certainly very beauti- 
ful."— ITie Times. "A very attractive publication."— 
Morning Post. "A noble volume."— Pa« MaU Oazette. 
" A most interesting and useful work." — Guardian. 
Address Publisber of The BuUder, 46 Catherine Street^ 
London, W. C, England. 



ARB0RUNDUMB 



lARDEST ABRASIVE KNOWN, 

— > PC 



DIAMOND POWbCI 
POWDERrCRY, 



^ EMERY AND 

Substitute. JN Flour; 



)wde:r.j .. ,, 

■STALrWHEELrSLAB &HONE . 

Co. M0N0NGAHB.A cirr.PA. U.S.A. 



Excursion Rates 

To 

Atlanta. 

On account of the Atlanta Exposition, the B. & O. RR. 
Co. will sell excursion tickets at greatly reduced rates. 
Season tickets will be sold every aay until December 
15tb, good returning until January 7th, 1896. Twenty-day 
tickets will be sold every day until December 15th, 
good returning for twenty days from date of sale. Ten- 
day tickets will be sold Tuesday and Thursday each 
week until December 24th, good returning for ten days 
from date of sale. The rates from New York will be 
$37.25 for season. $29.25 for twenty-day. and $24.00 for 
ten-day tickets. 

Correspondingly low rates from other points on the 
line. 




Little Giant Drilling Machine 

WITH STRAIGHT TABLE. 

•'iiriiiHiieil also %vith swlnffinc table 

Arransed for both Hand and Power. 

Drills from M to \% Inch hole. 

Drills to center of U inch circle. 

Table is perfectly square with spindle 

nnd bas adjustment of 16 inches. 

Feed has a run of 4 Inches. 
^iW Send for fuUy Illustrated Catalogue, 

WELLS BROS. <& CO., 
I>. O. liox B, tiireenfleld, Mass. 



m.Clli DUinC foruseinthearts, Killing Insects 
OULrniUC in Grain, KIIIIuk Burrowing An- 
imals, etc. Manufactured by 
E. U. TAYLOR, Cleveland, Ohio 



OF PARRnu -?"'»' <slP'.'.!4°H'!l''^.'*'°'''! ^y. 



ImnrnvA Yniir ^°^ <'"> successfully stud^ at 
iiii|/iuvc 1 uui your home, under our direction, 
Snarfi Timfi Freehand and Mechanical Draw- 

jpai c 1 iiiic . . ^ Perspective, Lettering, and 
Mathematics. Send formformation, free. 
Penn Correspondence Institute, Phlla., Pa. Box USh 



Smooth 

faslif 
Ironed 



This Cut Tells the Story. Our Circular 
I does if Better— a Postal will bring iU 

] But there's no argument like experience, 
I therefore every purchaser of 

IThe "Practical" Trousers 
Hanger and Press, 

if be don't like it, can have his money 
refunded by returning it to us. 

It will keep your ti'oiiaers 
"SMOOTH AS IF IRONICD." 

Price "750. SenU postpaid, on receipt of 
I prfce in postal note, stamps, or otherwise. 

PRACTICAL NOVELTY C0..425Wainut St. 
Agents wanted. Phila, Pa. 



NOW READY I 



Seventeenth Edition of 

Experimental Science 




REVISED ANU ENLARGED. 
l^nccH niul 111) Snpirrb CutB a<l<le<l. 



Just the thing for a holiday present for any man. 
woman,student, teacher, or anyone interested In science. 

In the new matter contained in the last edition wilt be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interestincr Optical Illusions, the 
Optical Pro.iection of Opaque Objects, new exoeriments 
In Projection, Iridescent Glass, some points in Pboto- 

§raphy. including Hand Cameras, Cane Cameras, etc.; 
vBtems of Electiical Distribution, Blectricai Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tlflc readers 

840 pages, T82 flne cuts, substantially and beautifully 

iKiand. Price m cloth, by mail. $4. Bait morocco, S3. 

tWiend Jor illunrated circuinr. 

MUNN & CO.. Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3«1 HUOAUWAY. MBW YOKK. 




The riost Important Invention 
in Motors. ^ 

The American Patents 
for a new Petroleum 
Oil Engine^ "^ 

without either Tube, Vaporizer, Pans, Electricity, 
and only requiring a lamp for a few minutes at starting. Cheapest 
Petroleum Oil (no spirit). Smallest and Lightest for Power. Must 
supersede all others. 

Apply BOX P52111, 

Smith's Advertising Offices, 132 Fleet Street, LONDON, ENGLAND. 



The "Climax" Stereotyper 

'"" iVIouidlng Press Combined, 

for making perfect Oellnlnul Si^te- 

iM'otypestobeused in pluce of metal 
stereotypes. Also for making Rub- 
hvv r'tninpii. Should be in use in 
every printing ofiBce. See Sci. Am., 
Dec. 30. 1893. Send for circular to 

THE J. F.W. DORMAN CO. 

217 E. German St., Baltimore, Md. 

Manufacturers of 
Rubber Stamps, Vulcanlzers, Stereo- 
type Machinery and Supplies. 




TENTS. 

We manufa cture Tents of every va riety and size, 
for all conceit 



We have 
and know 

Wehavi 
the U. S/uove 




GEO. B. CARPENTER & CO. 

202-208 So. Water St., CHICAGO 



HARLEM EIVER IMPROVEMENT 

and Ship Canal.— An Interesting account of the great 
troverninent work recently completed in New Yi>rk City. 
With 3 illustrations, ('ontained in Scientific amek- 
ICAN SLfppi.EMENT, No. t015. Price 10 ccnts. To be 
had at this ofBce and from all newsdealers. 



FIRE BRICK 



FOR ALL 
PURPOSES. 



1^" Sena tar Pric es ond Catalogue. 
BROOKLYN FIRE BRICK WORK!«. 
8S Van Dyke Street. BROOKLYN, N. Y. 



THE FADING OF PIGMENTS.— A PA- 

per by Capt. W. DeW. Abney, discusBinK the action of 
the various rays of the spectrum upon colors. Contained 

in SCIENTIPIC AMEIUCAN SUPPLEMKNT, No. 1016. 

Price 10 cents. To be had at this office and from ali 
newsdeaiers. 



ICE 



ARMS & LEGS 

WITH RUBBER HANDS & FEET. 

The Most Natural. Comfortable and 
Durable. Over 16,000 in use. 

New Patents and Important Improve- 
ment. U. S. Gov't Manufacturer. 

Illustrated book of 430 pages and for- 
mula for measuring sent free. 
CP" See illustrated artuie in Sci. AM. 
0/ Aufiust 3, 1895. 



MARKS, 701 Broadway, NEW YORK CITY. 



MA('H1NE;«. Cnrlifw Entrines. Hrcwers' 
anil Itiittlem* Ifinchiiiery. The Viltek 
Mf«. Co., t!99 Clinton street, Mllwauliee, Wis. 





OPERATING 

NORWICH LINE 

AKD 

The AIR LINE LIMITEO 

BETWEEN 

New York and Boston. 



UlAU'TCn To purchase the patent or secure control 
If Hn I CU of a patented machine that will manufac- 
ture a staple article of every day use. Address 

E. C. HAKT, 69 Dearborn Street, Cbicaso, III. 




RED CEDAR TANKS, 

CYLINDERS and CAISSONS— of Pine or Cypress-any size. 



WIH,IAMS MFG. CO., 

16 Murray Street, New YoriE. 1 
36 So. Market Street, Boston. | 



KALAMAZOO. MIC:H. 

321 Vine Street, Philadelphia, Pa. 
737 Monadnock, Chicago. 




TAIf C linTinC I Wanted, a Manufacturerto make 
I HIVC nU I lUC ■ Perfection Bag and Sack Ties for 
me by the thousand. For further particulars, address 
William R. Wakefield, Box 53, Shipleysbnrg, Pa. 
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Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly aficertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent £ree. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 
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TYPE^WHEELB. MODELS LEXPERIMENTAL WORK. BMAU-MKHINERV 
NOVELTIES fc ETC. HEW TDWK aTEWaLWOW* 100 WAaSftU BT N.T 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations,»M(7(7^(//r^^,' it gives Band 
Music & Instructions for Amateur Bands. 

LION & HEALI, 33-35 Adams Bt., Cbxago. 



ALCO VAPOR LAUNCH 



Engine and Helm Controlled from Bow 
Latest improved and only 12 tn 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 5 acd 7 horse power. 



No licensed Engineer or Pilot required. Speed and Safety 

guaranteed. No Dangerous Naphtha or CfasoUne used. 
Marine Vapor Engine Co., Jersey Cily. N. «!• 




A.W FIBER 

Manufactory Established 1761. 

LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRFTING .SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, ■ • ■ New York, N. Y. 

niannfactory Established 1761. 




Stereopticons, 
Lantern Slides. 

WE ARE MAKERS. 

Bar Write for Catalogue M, 
McINTOSH BATTEIIY 

and OPTIOAl. CO. 
CHICAGO. 



Experimental & Model Work 

E. V. BAILLABD, 106 Liberty Street, N. Y. 



MAGIC LANTERNS 



kvA STEREOPTICONS. sU prioes. Tlewi llliutn 
ererjr .nWect bl PUBLIC EXHIBITIONS, «c 

a^ A profitaote wt9lne*9 f^ a man with a *maU eaMUUm Alio, 
X4Ulteni. for Borne Amusement. 220 page OatUMRU Ave. 

MoALUISTER, Mfg. OpticUn, 47 Hassau St.,N.Y. 



t V-^ PEWIMSSPMENTS \\ r^ -A 



Volts 1.25 

Amps. 2.00 

Size ll-16"x2 3-4" 

The CAPO-FARAD Is tbe smallest Battery of its 

Sower ever made. Requires neither care nor attention. 
W affected by climate. Always ready, and malls under 
a 2c. stamp. Price. S 1 . 1 3 each, by mail. 
JAS. J. PEARSON, 27 Thames Street, New York, U. S. A. 



ELECTRICITY 

HechanicB, Steam En^neeri^, Mechanical 
Drawing, Architecture. R. R, and Bridge 
En neering. Plumbing, Heating, Mining, 
EngllBh Branches. Send for free circalar, 
Stating subject wish to study or your trade. 
Correspondence School of Industrial 
Sciences. 8CRANTON» FA* 




How To Make a Dynamo 

OR niOTOR. ^ burse power size, illustrated with 
full working drawings. By Bdw. Treyert. Price 10c. 

Bllbier PilhllHliine Co., Lynn. Alnss, 




They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 

Layman Pneumatic Boats. 
ty S»e Sci. AM., May 18, 1895. 
Send 4c. in stamps for our hanil- 

swnt'lij iUiistratfd catalogue. 

Address H. D. I,A YMAN, 
30 West 2'Jtli St., New York, 
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VAPOR ENGINE and 
POWER COMPANY, 
8 Erie Street, Grand Rapids, Michigan. 

Gasoline Launch Engines and Launches 




THE STURTEVANT 
AUTOMATIC 
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[STEAM ENGINES 


1 


WlSt\ 


HORIZONTALS. UPRIGHT 1=?,, J 

. stNO fOR CATALOGUES TO ^^' / 

B.F.STURTEVANTg^.Sil'^W 

NtW-WRK.PHIlAOtlPHIA. CHICAGO. LONDON tj' — ^1 
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PORTABLE SINGLE RAIL SURFACE 

Il:iilwj»y. — Details of conatnictlon and description ot 
rolling stock ot a new sj-stem of portable railway wiiich 
niiij be laid upon ground that has received no special 
prepiiration for Its reception. With ID illiistRitinns. 
(Contained in Scientific amkhicak Supplement. No. 
1014. Price 10 cents. To be liad at this office and from 
all newsdealers. 




The Shipman Auto- 
matic Steam Engine 

NO SKILLED ENGINEER. 
Kerosene Oil Fuel. 

1, 2. 4, G and 8 borse power. 
No Extra Insurance. Efi- 
cienU Economical. IHirable. 

SHIPMAN ENGINE CO. 
200 Summer Street. 

BOSTON, MASS. 



CI CPTDIP bell outfit, complete-bell, battery, but- 
CLCU I niU ton, wire, staples, tape sent neatly boied 
on receipt of $2. C.&A. Electric Co., Box 131, Austin, III. 

Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 

219 E. Main Street, 
Louisville, Kv., U. S. A. 




I^A NEW PIPE WRENCH 

ICjsS^ Grips QuiclEly and Firmly. GALVANIZED 

^f^^^fl^ as well as other Pipe, andwill Not Crush 

llfl^^SJ ^a^ it. Won't lock on pipe. Does not 

gK|s/TW^M^^^^ mar nut or highly polished 

Send for Little Book, Free, ^^^"^Sl^^ • • 
SAMUEL HALL'S SON, 229 West 10th St., New York. 



THE I\EW BRISTOL. COUI^TER 




ReRisters an accurate account of worlc done on printinjt 
presses, grain tallies, weifibing, measuring and otber 
automatic machines. Counts up to l,000,(KKrand repeats 
automatically. Simple, accurate, durable. Special count- 
ers to order, t^" Send for circular. 

c:. J. UOOTt Krifttol. Conn.. V. !<. A. 



FOBMED 




Tie L, S. Siarrett Co, 



MILLING CUTTERS 

— FOR— 

Milling Parts of IMachinery. 

These Cutters can be made in a great 
Variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical in 
the production of duplicate and in- 
terchangeable parts. 

8^* Illustrated Catalogue Free. 
Manufacturer of Fine Tools, 
P. O. Box 13, ATHOL, MAPS. 



rSISWORKSHOP''"" 

With outfits of Barnes Wood and Metal Working 

«S- FOOT POWER -S» 

Machinery you can BuccessiuUy com- 
pete with. Factories that use steam 
power, both in qaality and profit on product. 
The only complete line of such machines 
made. Hare stood the test twenty years- 



Send for catalogue. 

W. F- & J' • 

1999 Ruby St. 



Address: 

BARNES CO., 
Rockford, Ills. 





SANITARY SOAP VASE 

PREVENTIS disease, waste, pilfer- 
ing of soap, clogginir of waste pipes, 
stain of marble, uncleanly soapdisb. 
AFl'MlltDr* eacb user tresb, dry 
pure soap. 

'lite Oniv Clean, Sanitary, and Sa.fe 
way to use soap. 

Agents Wanted. 
8nnitRvy Soap Vnse Co.. 
Aqueduct Bldg., ROCHESTEH, K. Y. 

If you want the best CHUCKS, buy Westoott's 

— Little Giant Double Grip 

Drill Chucks, Little Giant f 
Drill Chucks 
Impro ved, i 
Oneida Drill 
Chucks, Out- 
t 1 n g - o Vii 
Chucks, Scroll 
Combination 
Lathe Chucks, deared 
Combination Latbe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Wfstcou Cliuck Vu„ Oueida, i\. V., IT. S. A. 
Ashjor catalogue in English, French, Spanish or German. 
FiiiST Prize at Columbian ^xpositiok 1893. 
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''S^C&Pcriijscmente* 



<»RI>1NARV UATE!$. 



Inside Pasre. encli iiiHerlioD* - 
Back Pnee. each inserciun* > 



75jcents a line 
- Sl.OOaline 



t^ For some claasea of A^ertisementSt Special and 
Higher rates are requi/rea. 

Tbe above are charees per agate line — about elebt 
words per line. This notice shows the width of the line, 
and is set in agate tyce. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




You $•• Tham Evvrywhara 



THE BICYCLE: ITS- INFLUENCE IN 

Health and Disease.— Bf U. M. HummoDd, M.U. A val- 
uable and interesting paper in which the subject is ex- 
haQstively treated from the following standpoints: 1. 
The use of the cycle by persons In health. 2. The uaeof 
ttie cycle by persons diseased. OontHined in Scientific 
AMEUicAN Suppi.EMKNT, No. 1 00'2. Price 10 cents. 
To be had at this office and from all newsdeplers. 




. WE ARE BUILDING 



The Celebrated- 
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HORNSBY-AKROYD' 

^ OIL ENGINE 

The De LaVergne Refrigerating Mactiine Co. 

Foot E. i 38th STReer, NEW YORK. 




Mistakes in Addition, 

Office Headache, 

and mistakes in carrying forward 
don't occur where tlie Compto- 
meter is uted. It saves half the 
time In doing the work and ail 
time looking for errors- Solves 
with great rapidity and absolute 
accuracy ail arithmetical prob- 
lems, why don't you get one I 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

B2-Se ILLINOIS St.. CHICAao- 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company ovvnf Letters- 
Patent No. 463,569 granted 
to Emilc Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or coniact Telephones. 



GRLAT SELCIAL OfEER ! 

Positively Limited to October 31st. 

Thousands of Electricians, Inventors, College Students, Amateur 
Mechanics, Experimenters, Manufacturers, 

doctors, lawyers, clergymen, bust aesa men. youoj? men, teacbers, scbolara. mecbanlca, and parents , as well as tbon- 
sandG of other readers of this paper, bave requested us to make a special offei'» for a limited tlme^ on our great 
siaudard dictionary and encycloptedia of the world's kiiowledRe. We have decided to do so simply 
aE) a means of advertising tbis great storehouse of information. We do not expect to make mouev by this 
offer, as the very low price and extremely liberal terms offered but little more than pays for paper, printing, 
and btndt^ : but the tremendous amount of talk created will help Co advertise this most modem and up-to-date 
home reference library. Believing the readers of this paper are Intelligent, vrell meaning, and trustworthy, 
we do not hesitate in placing before them thegreatest bargain ever offered, and on such easy tei'ma that 
any ono who can afit>rd an Investment of 7 cents perday can take advantage of It. 

No business or professional man, housewife, teacher, young or old, prosperous or otherwise, or any 
one else who wishes to keep ab reast of the times, or who is Interested in the laudable enterprise of self-eductu 
tion, can afford to allow this rare opportunity to pass by without very careful Investigation. Understand, this 
great work embodies all tbe features of a complete dictionary, and a thorough ency clopsBdla. The work has been 
adopted as atext book by many schools and colleges, and is regarded as authority wherever the Enff- 
lish lauKUBse is spoken* The new, revised, enlarged, and entirely up to the times 

Encyclopaedic Dictionary, 

the regular price of whlcb is from $4*2 to $70. is now offered all readers of this paperforthelnalgnlflcant sum 
of 7 cents per day, In monthly payments of f 2 each, until the sum of $16 is paid. This is bat little more than 
one-third the regular price of the four magnificent v dumes as represented in the picture. This greatest of all 
dictionaries and encyclopfedlas was edited by such world-renowned scholars as 

Or. ROBT. HUNTER, A.M., F.G.S.. Professors HUXLEY. MORRIS. HERRTAGE, ESTOCLET, WILLIAMS, etc., 
assisted by scores of other specialists In various branches of knowledge. 

Over 17 years and $750,000 required in the production of this Magnificent Monument of Education. 



IT IS A COMPLETE DICTIONARY of the English Language. Every ivord is exhaustivel)/ treated as to its Origi/nt 

History, Devetopmentt JSVy^ 
molggv, PronrniciatUm a/nd 
various other meanitbgs, 

IT IS A THOROUGH 
ENCYCLOPEDIA of 
Anatomy, BotanVt Chem^ 
istry. Zoology, GeologyjArtt 
Music, Agricultwe, Phys- 
ic& Philosophy, Mechanics, 
History, Mythology, BiWi- 
cal Knowledge, etc, 

ft Ik a Superb Libra- 
ry Book, substantially 
bound, printed from new 
plat es, in large, cl ear type, 
on h eavy white paper, and 
Illustrated with thousands 
of nev^ pictures made es- 
pecially for this work. 

It is better than nil 
otlier dictionaries, be- 
cause the latest edition of 
Worcester contains but 
116,000 words and 2,126 pa- 
ges: the latest Webster 
contains but 140,000 words 
and 2,011 pages; the Stand- 
ard contains but a little 
over 200,000 words and 2.318 
pages, and even The Cen- 
tury contains but 225.000 
words, and sells for 160 to 
i $100. Encyclopaedias of va- 
rious kinds sell for $50 to 
$200. This great £NCY 
CLOPjEUIC »ic 
TIONARY, containing 
6.357 pages, over 3.000 illus- 
trations, bound in four 
handsome volumes, has 
over 250,000 words, 50,000 
encyclopajdic subjects. 

The above Illustration is an exact reproduction of the four magnificent volumes of Thgi and 1» sold on such easy 
ENCYCLOP^iJic Dictionary. They are bound in rich silk cloth, with gilt back stamp, terms everybody can buy 
handsomely embossed sides, and marbled edges. Eachvoiume9 incheswide.ll^inches it without financial In- 
lODg, 3 Inches thick. Contains 5,357 pages,3,O0O illustrations. Weight about 40 poundB.I convenience. 

What Good Judges Say about the Work. 




I prize highly The EncyctopEedlc Dictionary for the 
number of words it contains, for accuracy of defini- 
tions, for fullness of illustrations, and for encyclopaedic 
comprehensiveness. 

Bishop Samuel Fallows. Chicago, 111. 

Has many distinctive claims to superiority. Such a 
work has long been needed by the business man, the 
active student, and in the home ciTcle,— Philadelphia 
Inquirer, 

I have examined The Encyclopaedic Dictionary, and 
am much pleased with it. Itis valuableas adictlonary 
and as a work of reference. It is copious and yet con- 
cise. In all respects It is a work that every student 



should possess. 
Georqe T. Werts, Governor State of New Jersey. 

Satisfaction guaranteed, or money refunded if books are returned within ten days. 



The Encyclopaedic Dictionary opens the dictionary 
war which may involve the Century, the Standard, and 
the International.— JVew York World, 

1 consider The Encyclopaedic Dictionary suptri or to 
Webster, Worcester, Century, or Standard. For the 
busy lawyer who wants to know thingsquickiy, no bet- 
ter reference book could be had. 

Benjamin F. Hughes, 
Attorney and ez-State Senator, Philadelphia. 

1 have Webster, Worcester, and the Century, and for 
encyclopaedias I have the Britannlca and Appleton's. 
It is but simple truth to say that The Encyclopaedic 
Dictionary is a magnificent substitute for all of them. 

J. H. ATWOOB, 

Attorney, Leavenworth, Kan. 



Tv^vrvrn X^ms /3.X'T^ This Special Ofl^er will hold good only for a short time. The price wi 
U\^IX X X \/Xl«\7XiX be gaduallyincretBed until it reaches $42to $70 per set. Theworklsnc 
for sale in book stores, and can only be obtained from us or our regular authorized representatives. 
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HOW TO GET THIS GREAT WORK. 

Send $2 by post-ofRce order, express order, or check, and tbe entire four handsome volumes will be forwarded. 
Every month thereafter send $2, in the same manner, until the sum of $16 is paid. Uiidertttaiid, the whole set 
of 4 volumes is sent when tbe first $2 is paid; thusyouhave the use of them while paying the balance.-at the rate 
of 7 centH per <lay. All freight or express charges must be paid by purchaser. We refer to any mmmercial 
agency, or any bank in Philadelphia. Anyone wishing to pay cash for the complete set, may deduct 10 percent, 
and send $14. Ml This allowance is practically the cost of keeping the account 1 f purchased on e^y terms. 

Pamphlet of 80 specimen pages free on receipt of 6 cents to pay postage. ^^iPlease mention this vaper,) 



AGENTS WANTED 



SYNDICATE PUBLISHING COMPANY, 

237 So. Eighth St., Philadelphia, Pa. 



See article in "Scientific American" of August S, 1895, page 74. 



The Robinson Patent Grinding Mill 

^,000 to s.ooo \l^n 



t. AP/\C t T V 

3,000 to 5,000 

POUNDSOF FEED ME.AL 
PE.R HOUR. 

MuNsoN Bros., 'ii";;rr^' 



m ^ 



THE TIN PLATE INDUSTRY IN THE 

United States.— An Interesting paper, showing the ex- 
traordinary development of the tin plate industry in 
(his country, and the serious competition Into whicn it 
Is now entering with the British industry. With 18 illus- 
trations. Contmned in Scientific Amektcan sitpple* 
MENT. Nos. 1U1», lO'JO* 1031, lUt£t£ and lUt£3. 
Price 10 cents each, or 50 cents for the series. 1\> be had 
at this ofQce und from all newsdealers. 




DO YOU WANT A LAUNCH ? 



That you can run 
yourself. 

That is Clean 
and Safe. 



Send 10 oeat itanip lor niiutrated Catalo^e of 




That requires 

neither Licensed 

Engineer nor 

Pilot. 



.THE ONLY NAPHTHA LAUNCH. 



CUGIIICO Bailers and Machine Tool*. Nei> 
fcnullICO, and Second-hand. Send stamp for paper 
"MacMneryJc SupplUs." W. P. Davis, BoclieBter, N. T. 



Enjl ET D V Bmerj Wheels, GrlndinK Ma> 
Iwl ^ n, I I cbines and Qrinderg' Supplies, 
Qtiiclc process and lara:e stock. Wben In a hurry, 
buy of THE TANITIi CO., NEW roBKdXS; 
CtscvsnuATi. and Siboudsbcbg, Pa. 



Free Catalog. Geo. R. Fuller, 
Box 2U0, Rochester, N. T. 



LIMBS 




CIDER & WINE PRESS 

MACHrNERY. 

POWER AND HAND PRESSES. 

(Capacttv, 10 to 120 Bbls. in ten houn.) 

Send for SO-page Catalogue. 
Empire State Pulley and Press Co. 

FnLTON, OSWEOO Co., N. Y, 



The $5-^ 
POCKET KODAK 



fli 



EASTTVTAW KODAK 00., 

SampU photo cmd booklet Drkr>tJi?aTi?t3 k* v 

for twos-cent stamps. KOCHlia I liR, N. Y. 



UMLTUBULAR HE.ADLIGHT 



'imim 



INES ALL OVERTHE WORLD.; 



noai Profit 

So Humbug. New Fall and Winter Goods. 
Agents nraated in every cily and 
town in U. S. Catalogues Free. 

THB BOLQIANO WATER MOTOR CO. 
Box 13, Baltimore, Md. 




with the Paragon Binder, Scientific 
AHERiCiiN can bo bound, as received 
each week, in booi£ form. Every paper 
in neat order for reference or future 
readinff. Binder guaranteed. 

t^" Sent, postpaid. iiU cents each. 
CHAS. 8. UERRIt, 

129 Lincoln flace, Bbooki.yii, N. Y. 



PRIESTMAN SAFETY OIL ENGINE 

'* Phenomenally low in cost of operation,**— Franklin Inst. 

'*'^'sTEAM Kerosene, NOT Gasoline 
NOR 

ENGINEER 

E!conomlcal, Simple, Safe, An-' 
tomatic. For Electric Light- 
ing, Pumping, MlUing. etc. 

PRIESTMAN & COMPANY, Inc. 

Fro>t and Tasker Streets, • - FliUadelphla 




HOUGH'S 



GAS ENGINE AND POWER COMPANY. I85tb St., Morris Heights, New Yorli City. 




— Tntirely^ifferent from a cash 

REGISTER-IT ENABLES YOU TO TRACE AND 

Mow EVERY TRANSICTION — A.C0MPL|T| 

Record keeper— iNVAiuAsiefb ail kIUdI 

OF TRtDESMEN-THE DNIllUCHIfE lUOE OTOK WUKU YOE 

etrngrnmcTiiiiCEllmEicH trmsaction. ^ 

Thi HOUQH CASKTRieoi^l^R CO. 



nmcTniici.., 

OUQH CASlTRle. 

SOUTH BUTLER 



\m 



From I to 40,000 Pounds Weiglit 

of Open Hearth, Chester or Besiemer Stetl, 

Trm to Pattern, Sound. Solid, 

GEARINS OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS. 

Cross-Heads, Rockers, Piston-Heads, 

etc., for Locomotives. Steel CatMngs of eoeru description. 

CHESTER STEEL CASTINGS CO. 

Works, Chester, Pa. Office, 409 Library St., Phila., Pa. 




INOCITiKr. 



ABSOLUTELY PREVENTS W^ 

ONAaWt^?#tAtt^V^cH|f^ 

'ED,MULler5mannmfrsBERUNgERM 

A^'V^- OTTOGOETZESOLtAGT.roRUS.' 
^o'-^o^* 17 WHITEHALL STREET. NEW,YORK 



-w.,«™» ftRFINETOOiSuiHnffSHops 
• catSJSiS" CJB.BESLY& CO. 

AND AGOIBL CH ICAGO, I LL.U.S.A. 




At 3 Price 



Rtcycles, Wntches. Gnns, Fnggiei. Hnrneas, 
Sswlag Macblnw-Oi^ptis. Plnnos Safei^Toott 
Scales of nil varieties and lOOu other itrticlei. 
LHts Tree. Ceioago Soaj-m Co.> Chicago. 111. 



IH to SO H. P. 




ECONOMY, REUABIirrV 

sudpuonr, sap ete. 



DURABILITY 

Motor Of I S'" Century 

How do these loofc together f 
Proof.— Sunning 9 and 10 years 

with less than a Five Dollar 

bill for repairs. 
Try, and He Convinced. 

CHARTER GAS ENGINE CO. 
P.aBozl48, Sterling, III. 



BB1STOV8 Recording Instruments. 

Pressure Gauges, Vacuum Ganges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, malce continuous records 
Day and iVight. Will pay for themselves. 
Every instrument fullj^uaranteed and 




sent on 30 days' trlalc _ 
lars and Specimen Ctutrt. 



Send for Ctrcu- 



ihe Bristol Company, WateTlrary, Goim. 



FSSOP'S STEEL 

U*-- FOR TOOLS, SftWS 



WK JESSOP * SONS 



STE-EL^^bV/t"^ 

S, SftWS ETC 

91 JOHN ST. NtW VCRK 
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